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S Biographieal Memoir of M. Danbenton. 

which he was afterwards so great an ornament, those of Win- 
dow, Hunauld, and Antoine de Jussieu. His father''s death, 
which happened in 1736, leaving him free to follow his inclina- 
tion openly, he took his degrees at Reims in 1740 and 1741, 
and returned to his native place, where he limited his ambition 
to the practice of his art ; but his destiny reserved him for a 
more brilliant theatre. 

The little towa ki which be was bom, had ako given birth to a 
man, whose independent fortune, personal and mental accomplish- 
ments, and violent taste for pleasure^ destined him for aoy career 
but that of science, to which, however, he was incessantly drawn by 
that irresistible propensity, the almost unfailing indication of ex- 
traordinary talents. Buffon, for it is he of whom we speak, long 
tmcertain as to the object to which he should apply his geoiud, 
directed his attention successively to geometry, physics, and agri- 
culture. At length, his friend Dufay, who, during his short 
udministration, raised the ^ Jardin des Plantes^ from the deplor- 
able state into which it had sunk by the inactivity of the first 
physicians, who were until then superintendants of that esta< 
blishment, having bestowed upon him the reveri^n of its charge, 
Buflbn^s choice was ultimately fixed upon natural history, and 
he saw opening before him that vast career which he pursued 
with so much glory. He at first measured its full extent ; he 
perceived at a glance what he had to do, — ^what it was in hrs 
power to accomplish, — and where the aid of others would be re- 
quisite. 

Overloaded from its commencement with the undigested eru- 
dition of Aldrovondus, Gesner, and Johnston, natural hiistc^y was 
afterwards mutilated by the nomenclators. Ray, Klein, even 
Linnaeus at that time, presented nothing but bare catalogues, 
written in a barbarous language, and which, with all their seem- 
ing t^reciseness, with all the care which their authors appeared 
to have taken, to place in tbem only what could be at aU times 
ievi&^ by observation, still contained a multitude of errors, in 
the detl^s, in the distinctive characters, and in the methodical' 
distribuiidd^., To restore life and motion to this cold and inani- 
inate body ; to paint nature as she is, always young, always in 
action; to trace the wonderful harmony of all Jier parts; to 
sketch the laws by which they are bound together into a single 



to labour a long titne before they cc^ld eveDcampletie im wip l ft ^ 
■ed branch. Some amateurs collected serial, winch satisfied their 
tastes ; but they comtnoniy coufined themsebres to the most fia- 
tile objects, such as were more adapted to please the ngfat^dian 
to enlighten the mind. The most brilliant shells, the most i»- 
riegated agates, the largest and most sparkling gems, generally 
Ibrmed ^he bases oiP their collections. 

.Paubenton, supported by BufTon, and profiting by the. £i&- 
sources which the influence of his friend obtained for him from 
the govemnient, conceived and executed a more extensive plan : 
he thought that none of the productions of Nature ought to be 
kept back from her temple; he perceived that such, of.theae 
productions as we look upon as the most important, can only .be 
well known, in so far as they are compared with all the otba-s ; 
that there is not even one of them which, by its numerous rds- 
tions, is not more or less directly connected with the rest of na- 
ture. He therefore excluded none, and made the greatest efforts 
to collect all. In particular, he made an extensive cc^lectioa (^ 
anatomical preparations, which long distinguished the Parisian 
Cabinet, and which, although less agreeable to the vulgar eje^ 
are of the greatest ul^ity to the man who does not iY)Dfine his 
inquiries merely to the surface of created beings, and who strives 
to render natural history a philosophiad science, by making: it 
also explain the phenomena which it describes. 

The study and arrangement of these treasures beqame to bim 
a true passion, the only one perliaps that he had ever been re^ 
iriarked to possess. He shut himself up for whole days in the 
OaUnet. He there turned ov^ in a thousand ways the objects 
which he had brought together, scrupulously examined all their 
parts, tried all the arrangements imaginable, until he fell upon 
that which neither offended the eye, nor broke asunder natucid 
telations. 

This taste for the arrangement of ;a cabinet xervived jmih 
energy in his last years, when our victories brought a>Dew mass 
of riches to the Cabinet of Natural History, and circumstances 
|)ermitted the whole to assume a greater development. At the 
age of eighty-four, with his head bent upon his breast, his feet 
and hands deformed by the gout, unable to walk widiout the 
support of two persons, he was led every n^cnuing it) the Cabi* 
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easy to apprehend all the reliEitions; that, never being restricted 
to any system, he has bestowed an equal attention on all the 
parts, and could never be tempted to neglect or disguise what 
was not conformable to the rules which he had established. 

However natural this method must appear to persons who 
only judge of it by mere good sense, it is far from being very 
easy to follow, since it is so rare to be met with in the works of 
other naturalists, and there are so few among them who have 
been at the trouble of placing the bmngs which they describe, 
otherwise than as they are in their systems. 

Daiibenton^s work may be considered as a rich mine, in which 
the naturalists and anatomists who engage in the examination of 
quadrupeds are obliged to dig, and from which several writers 
have extracted many premous articles, without acknowledgment. 
It is sometimes only necessary to make a table of his observa- 
tions, and to place them in certain columns, in order to obtain 
the most striking results ; and it is thus that we ought to under- 
stand Camper^s expression, that Danbenion did not know all the 
discoveries of which he was the author. 

He has been reproached with not having traced the table of 
these results himself. It was with good reason, however, that 
he avcuded an operation which might have flattered his self-love, 
but which would have led him into errors. Nature had been seen 
by him to exhibit too many exceptions, to allow him to imagine 
he could establish an order in her evolutions ; and his prudence 
has been justified, not only by the ill success of those who have 
been more adventurous than himself, but even by his own exam« 
fde ; the only rule which he ventured to trace, namely, that sup> 
posed ^o determine the number of the cervical vertebrae, having 
been found, toward the end of his career, to be incorrect *, 

He has been also blamed for having confined his dissections 
within too narrow bounds, having limited them to the descrip- 
ti(Hi of the skeleton and viscera, without treating of the muscles, 
vessels, nerves, or external organs of sense ; but it cannot be 
proved that it was possible for him to have avmded this re- 
proach, until one has done better in the same time, and with 
the san\e means. It is certain, at least, that one of his pupils, 

^ There are in general seven i the three-toed sloths, however, hav^ nine. 



obscure metaphysjpri dWiifwfawit'mid: Bttbentoa^ ip 'irbopi 
iQ^iauaiur-wwf«lbe«s(def<ffeeliye siipi^ort-of what he called the 
dal^sbpft. (^ bis irival,' irat iiot 'Spared. Hie Academjr ^(^ aoiiie- 
tiniep:> tbe sgene-of laore -direct dispules* of nvhtch we**faave- no 
kreiy.diatiiiQt veoord^ but which were so violent, that Buffim 
£BMaidiuqak9elf'<)bligedto«inploy his interest with the tl^n fa^- 
vourite * to support his friend, and procure for him those hi^- 
(BF: honours which his labours had merited. 

'^i^maa^f merit' is never without scHne enemies; and thdae 
who would injure, never^ want -some px^tectors. The merits cm 
th|s ^oodisiop^ was so aiueh the more praiseworthy in not sink- 
ing^ th^t it was BOti^-a nature to stl4ke the multitude. A mo- 
dest; #od scrupulous observer €an neither captivate the vulgar, 
nov even men <^ science unacquainted with natural history ; for 
theieacned always, judge like the vulgar of such works as are 
not of their kind ; and the number of naturalists was at that 
time v^y small. • Had Daubenton*s investigatbns appeared by 
tbemselveSf they would have xamained in the circle of anato- 
mists and aatuvalists, who would have appreciated their true 
;icaiue; ^aad their-suffrage determining that of die multitude, the 
latter rwould have respected the author on trust, like those un- 
jciiown.^ods who are so much the more revered, ^the more im- 
penetrable their sanctuary is. But, marching in company with 
the work of his brilliant rival, Daubenton'^s was admitted to the 
toilet ofthe fair and the. cabinet of the literary ; the comparison 
of ius .oneasuved style and cautious progress, with the lively 
ipHfiiy, -and ilie i^cntuvous sallies of Boffon, conld tlot be to his 
«dvantiige;'«ind'the minute details' of diniehsions and descrip- 
tions into which he entered, could not, with such judges, afford 
any compensation for the ennui with which they were necessar 
jrijy 4tf:companied. 

.Sh»& waS'ISttuberttkm oekiarated isi Park, when all the natu« 
ti^s'bf ' BuMpe ^reteri'^^fed, with a gmtktfde mingled with ad- 
mira^tion^ the results of hi^ immense labours ; when they 
bestowed upon ibe work which contained them^ and solely 

jLbb^ Baligiuc : . he ^ was tUmely conntcted with Eeaunmr. We have also of 
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tmt<tollmtml^ ^hi^ftliiittM d» iiot gii9iw Ify IMt»tffd and con. 
cntfie layers A prim mink, wtnrii he «xaiiiiri^, shewed Mae 
oiAmi kyvnr. • B)c«;il«d bj this -^btfervatioi^, be pereeif ^ tlnlt 
the growth of thatti«« takes place by the jMrolongation 6f thees' 
from ikse centre, whie|r ilre developed into kures. He' exjitaitied 
bythlscJrodnifttvnci!, why the tmnk of the paltn does tibt-'rh^^ 
crease m thickness as it grows dd; and why it retoitis'th^ iftMrttf 
inie indts wfade length * ; but he did not push hi«Hiq9ii^^ft¥^' 
ther. M. Desfontaines,* who had observed- the 'toM^'^dredHf-^- 
slaiice long bef(»ie, exhausted, so to speak, the ^ubjeet^ bystM^Ww 
ilig'that. these two modes of growth distinguish the tree^ 'wh<!iM^ 
sdedi have < wo cotyledons, from those which have btit 'one,' aitd' 
by. establishing on this important discovery »^ divii^ioti 'whiter 
will for ever be fundamental in botany "f* 

Daubenton was also the first who diseov^l^" traehese in the^ 
barky that » to say, those shining elasticvessel^^'often fitlled with 
aiTy which others had discovered iti'th^ wood:'; 

Mineralogy has made so much prt^ess^of late yeftrs; that 
Saabenton's tabours in this department ^tiatiyral bistf>ry'Are 
QOtF'almost eclipsed, and, perhaps, there will only remaifi -to-' 
him the glory of having trained to the science the individo^l Wbd* 
baa carried it farthest :' it was' he who was 'M. Ha^y^'mftsttih/ 
He* published some ingenious ideas, however, -on thteformatibti* 
of alabasters and stalactites}, on the causes c^ ^rboresk;etices in' 
stones'lf, oD figured marbles, atid descriptidns-tf liiinerahr httle^ 
known at the time §. It is true that his disttibntionof predotis' 
atoneaH not accordant with their true nature; but it gittps at 
least some precision to the nomenclature '6f flieir Colours ^l"- ' 

In all xhose writings there is evinced the pecufial*kindof"fiJent 
which he possessed^-— a patience, which would never allow him* 
to form eonjeotures respecting Nature, because it taught him not 
td despoit of forcing her to eicplain hersdf, by repeathig his in- 

* Lecons de TEcole Nonnale. 

• - » 

t* Memoires de Tlnstitut National, Classe de Ph^siqae, L L 

t Memoires de VAcademie for 1754, p. 237- |i Ibid, for 1782, p. 667. 

§ Ibid, for 1781. 

% See also his Tableau MetJiodique des MinerauXy of wbich the first edition 
was published in 17»4, the =fifth tn 1796. 
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bleed with more rapidity than Daubenton could do with rams 
only ; but he has still the merit of having awakened attention 
to the subject, and kjX having done all that his means rendered 
poseable. 

By these labours he had acquired a sort of popular reputa- 
tion, which was very useful to him in a season of danger. In 
179s, a period already fortunately remote from us, when, by a 
derangement of ideas which will long be memorable in history, 
the most ignprant portion of the people had to pronounce upon 
the fate of the most accomplished and the most generous, Dau- 
benton, now eighty years of age, required, in order to retain the 
office which he had honoured for fifty-two years, by his talents 
and virtues, to request from an assembly, which was named the 
Section sans CuUMeSy a paper, the equally extraordinary name 
of which was a Certifkat de Civisme. A professor, or an aca- 
demician, would scarcely have obtained it. Some prudent indi- 
vidual who had mingled with the outriageous mob, in the hope of 
keeping them within bounds, presented him under the character 
of a shepherd ; and it was the Shepherd Daubenton that obtain- 
ed the certificate necessary for the Director of the National Mu» 
seum of Natural History. This certificate still exists ; it will 
be a useful document, not only as connected with the life of 
Daubenton, but also as throwing light upon the history of that 
fatal period *. 

These numerous labours would have exhausted an ardent ac- 

* CopiE figu&e'e du certificat de civisme de Daubenton. 

Section des Sans CuioUe. 

'^ Copie de TExtrait des deliberations de PAssembUe Cenerale de la Stance 
du cinq de la premiire decade du troisiemd mois de la seconde ann^e d6 la Ri- 
publique Fran9oi8e une et indivisible^ 

^ Appert que d'apris le Rapport fiiite de la Soci^ce fratemelle de la section des 
sans culotte sur le bon civisme et fidts d^humanite qu'a tujour t^moignes Le 
Berger Daubenton, TAssemblee Generale arrete unanimemeni qu*il lu^^^sera 
accord^ un certificat de Civisme, et le President suivie de plusieurs membre 
de la dite assemble lui donne Iftcolade avec toutes les acclamation dues a un 
vcaie module d'humanite, ce qui a M t^moigne par plusieures reprise. 

Signe <« R. G. Dardel, PresulenL 

" Pour extrfdt conforme, 

Signe « BtuovT, S,*»^'* 
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you ; ; when age forcea me to give up my functions, be 
that I shall confer them upon you.^ He was then 
yeatrt of age. 

' Nothing caff, better prove his aseal in behalf of the studentSt^ 
than the pains which he took to keep up with the piogiess of 
voicnoe, and not to imitate those professors who, once fixed in a 
sitilaiion, never vary their lectures. At the age of e^ty, he 
iMius «een' obtaining an explanation of the discoveries of one of 
his 6ldcjst pupiS) M. Haiiy, and labouring to apprehend them^ 
that he might be able to impart them again to the young peopki 
whom he taught. Such an example is so rarely to be met widi 
among the learned, that it must be considered as one of the finest 
tfsits in Daubenton^s character. 

During the ephemeral existence of the Normal School, he de- 
livered some lectures there. He was received with the moM 
liveiy enthtisiasm whenever* he made his appearance, and ap* 
fdauded,' as often as he introduced the sentiments by which tlmt 
numerous auditory were animated, and which they rejoiced to 
see possessed by the venerable old man. 

" We have now to speak of some of his works, which are lees 
destined to make known discoveries, than to give a systematic 
account of some body of doctrine ; such as his articles fen- the 
two EncycIopesdiaB^ and especially for the Encyclopedic Metho- 
dique^ in which he composed the dictionaries for quadrupeds; 
reptfles, and fishes ; his Tabkau Mvnerahgique^ and his lee* 
tures at the Normal School. He has left the entire manuscript 
of those of the Veterinary School, of the College of Framse, 
and of the Museum. It is to be hoped that they will not be 
withheld from the public 

These didactic Writings are remarkable for great perspicuity, 
sound principles; and a scrupulous exclusion of every thing 
doubtful. The only astonishing thing in them, is to see that the 
man who had reasoned with so much force against all classifica- 
tion in natural history, should have ended with adopting ar^ 
rangements which are neither better than, nor perhaps so good' 
as, those with which he found fault, as if he had been destined 
to prove by his own example ^how much his first prejudices were 
contrary to the nature of things and the constitution of man. 

Lastly, Besides all these works and lectures; Daubenton was 
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He was succeeded at the Institute by M. Pinel, and at the 
Museum of Natural History by M. Haiiy. I have liad the ho* 
nour of being chosen in his place in the College of France. . • 



Remarks on the Probability of reaching the North Pole : being 
an examination of the recent Expeditibn under '' Captain 
Parry ^ in order to the inqxiiry^ How far that experiment 
affects the Practicability of the Enterprize f By the Rev. 
William Scor£sby, F. R. S. Lend. & Edin., M. W.S., Cor- 
respondent of the Institute of France, &c. &c. Communica- 
led by the Author*. 

-T ROM the circumstance of the original proposal of the project 
for reaching the Pole, by a journey over the ice, having been 
first made to the Wemerian Society -f-, and received by that 
Society, apparently, with favourable consideration, I venture to 
renew the subject, after a lapse of thirteen yearsj in the hope, 
notwithstanding the recent failure of Captain Parry in this same 
adventure, of still justifying the proposition, upon the very plan 
originally suggested, and of proving to the Society, that the 
probability of success, if at all diminished, is by no means over- 
turned. 

Hitherto I have studiously forborne to make remarks on the 
various expeditions of late years employed in Arctic explorations, 
for reasons not necessary to be named ; but any longer to re- 
main silent, after the recent result, would indicate, either that 
the severe censure of a writer in the Quarterly Review was not 
undeserved }, or, at least, that the late trial was a decisive ex- 

* Eead before the Wernerian Society, June 1828. 

t Society's Memoirs, voL iL pp. 328-336. Read 11th March 1815. 

f The passage to which I refer, occurs in a note, under an article headed 
*^ Burney — Behring*8 Strait, and the Polar Basin." It is as follows, *' Cap. 
tain Scoresby might well anticipate, that his idle and thoughtless project of 
travelling over the ice of the sea to the North Pole, may be deemed ^ the 
frenzied speculation of a disordered fancy.* We regret that « young man, of 
some talent, should have been betrayed, by a desire to make the vulgar stare, 
into such an inconsistency ; but it has served Malte Brun for an argument, 
such as it is, against the existence of the Polar BaHn, One would have 
thought, that a person of his reading and sagacity might have seen the abtur* 
dity of such an idea ; and that, even supposing the Polar Sea to be frozen, it 
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• N0W9 that this aiTaBgnnent of itself, under existing ctrciun^, 
stances, must have been fatal to suoeess, I think we may derive 
strong evidence, if not decided proof, from the words of Cap- 
tain Parry. For so laborious was the nature of the service 
(owing, no doubt, in one essential respect to the state of the ice), 
that Captain Parry informs us that the most of the journey was 
performed from three to five times over the same ground ; ao 
that, whilst the direct distance accomplished towards the pole 
(including 100 miles of free navigation from the Heda to the 
margin of the packed ice) was only 17S miles, the 'actual dia- 
tance travelled was no less than 978 miles *, being sufficient, 
could it have been performed in a direct line, to reach witliin 
two degrees of the pole, and return ! .'*^ 

Now, the only question in regard to this argument is, Whe- 
ther, in the unfavourable and unexpected state in which the 
ice was found, and I may add unusual state, with a sledge-boat 
of light materials, such as I have briefly described, they could 
not have accomplished the journey by one single flexuose line, 
instead of passing three or five times over the same ground i 
I speak not here of the objection of any want of safety in sudi 
a conveyance, in the event of having to cross large openings of 
water, for that will be considered hereafter. The conclusion 1 
should draw from reading the narrative is, that, in a sledge- 
boat of 400 lb. or 500 R>. weight, instead of 1540 lb., with 
hand-sledges for apparatus, &c. there would seldom have been 
occasion to go over the same ground twice. Of this, however, 
I can give no proof, neither can any one ; it is merely a matter 
of judgment, and that judgment can only be valuable or satis- 
fiictory according to the relative experience and capabilities of 
the persons whose opinions may happen to come into competi- 
tion. At all events, it must be perfectly certain that a reduce 
tion of 2000 lb. weight in the two boats, out of 7506^, being 
more than one-fourth of the total weight, and diminishing bj 
expenditure of stores to one-half, must have afforded a chance 
of success very far beyond the extent actually accompliidied. 
And even this conclusion, which appears inevitable, will be isuffi- 
dent for the support of my argument ; because, whether, in my 
proposed sledge-boats, the expedition lately undertaken could 

* Narratiye, p. 126. 
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rest in doubt becauae of oooflicting opinioDs ; but may have 
the opportunity of diaceming how far say objectioBS are conu 
vincing, and whether or not they are concluave. 

To this end, as far as relates to the argument in respeet to 
the importance of the time qf the year for trying the experi4 
ment, I have only, in addition to what has been said, to direct 
the attention of the Society to several formidable difficulties which 
Captun Parry encountered, ariang entirely out of the advanced 
state of the season, which proved one. of the chief and obrioiM 
causes of the want of greater success. 

From the want of continuity among the ice, small spaces be- 
ing ocmtinually met with during their entire progress, they were 
frequently subjected to the arduous service of unloading- sod 
loading their boats, and of launching and hauling them up, which 
labdrious routine they had sometimes to perform eight or ten 
time&a;-day, and. once no less than seventeen times during oob 
day's journey *i . . 

From the i}uantity of rain \7hich fell, the people were both 
injured as to their strength and comfort, and their progi^ess waa' 
often retacded for hours together -|-. 

From the snow on the ice being saturated with water, not 
only were the men's feet continually wet, and their physical en-* 
erfpe» ccmsiderably enervated, but the adhesion of their feet to 
the wet snow rendered the movements of the travellers so diffi- 
cult^ that in some cases they had to advance upon all-fours, and 
in othw cases they fairly stuck fast j:. 

Fh>m the partial dissolution of the ice, or rather probably 
from the resolution of a portion of the winter's covering of snow 
into prismatic or pyramidal needles, the progress of the party 
was often. rendered difficult and painful, in consequence (^ th^ 
piercing of their feet by these pointed crystals. 

And from the quantity of water found on the iloes, they had 
sometimes, when it was not deep enough to float their boats, to 
ni^dLe considerahle circuits, instead of pursuing their course 
through the body of these lakes, a line which, had it been free* 
from water, would have always proved the best and most level 
track. 

• Narrative, p. 148. f Id. p. 71f 78, 84, 86, &c 

t H. p. 71. 
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fnim foggy weather or any other cause, misring the ship^ niid 
making their way to the place of rendezvous, a commodiocts 
boat or cutter might be left on the spot, fitted out for the pur- 
pose, in which some of the party might return to the nortbwaird, 
and make known tlieir arrival to the ship. 

On this f^n, as to the meridian of embarkation, two or three 
partkular advantages would be gained over the plan of the re- 
cent expedition, and very probably a third, the most important 
of all. The station of embarkation would, in all probabiKty, be 
accessible at a season sufficiently early for the expedition, that is^ 
by the end of April (or earlier, if desirable) in open secmms^ or, 
by the middle of May, or very soon after, m usual close seastms. 
And this would secure the season, considered as favourable for 
the undertaking, without involving the expence, annoyance, and 
general disadvantage of wintering *. 

A second advantage would be, that the expedition might start 
without the ship being secured in harbour, there being exceed- 
ingly little risk of a ship gettmg hampered by ice in that situa- 

* Captain Parry having expressed an opinion contrary to this (Narraliye, 
p. 144), I must appeal to the experience of twenty-one years* obeervtition on 
the whale'fishing stationfi for proof. 

In the ten years between 1803 and 1812 inclusive, the Spitzbergen seas 
were unusually encumbered with ice, there having occurred but ten ^^ open 
seasons," in which access to the usual highest latitudes might be had in the 
month of April ; but during the same ten years, with one exception, and not 
speaking of twe other years in which we made no attempt, the 80th degree 
of latitude was always reached during the month of May, and was in 
general accessible by the middle of May. During the next ten years, 
from 1813 to 1823 (omitting 1819, when I did not visit the fishery), 
there occurred 9even " open seasons," in six of which we actually proceeded 
to 88 high a latitude as we wished (generally ^SP^ to T9*^), and, without donM, 
might have proceeded fiirther, as early as the middle, or, at least, before the 
end of April ; and during the other three years, out c^ the ten, we attained 
the highest northern latitudes we wished, once on the 1st, and another time 
on the 4th, of May, — and, in the remaining year, which was the only really 
** close season ** in the ten, we made our fishery " to the southward," and 
had no occaston to try the experiment. In the cases just stated, where we 
stopped short of the 80th diegree of latitude, there need be no question of that 
parallel being accessible ; fiir, it is a general &ct, in respect to the confbrma- 
tion of the Spitzbergen ices, that, whenever the latitude of 78** or 78^ can be 
reached in-^iore^ the 80th degree is usually attainable ; for whatever prevalent 
winds or currents clear the ice from the land in the 79th parallel, always tend 
to clear a passage to the northward as far as latitude 90*. 
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having seen this atmospheric indication of its existence when ia 
the open sea, at least thirty miles distant. In the year 160Sy on 
the Wth oi July, it is stated in my journal, that, ^^ with a gentle 
bpeese of wind from the southward, we traced the edge of a dn* 
gle field towards the north, from 9 a. m. till 44 p. m., whicdi 
was estimated to be thirty geographical miles in medial breodtii. 
It was also very thick and heavy. IHaces of geveral mUea in 
area were free Jrom hummocks^ Along the edge of another 
Add, on the same voyage, we coasted a distance of about £brty 
miles. And again, under date of the 16th of July, (latitude 
70^ 4f8, longitude 19" 44' W.), I find it recorded, that ^ we pee* 
sed, in our progress through the floes, some remarkubly fine 
smooth sheets of ice. On several of the heaviest floes, aVemgv 
ing, probably, twenty feet in thickness, there were oocasioiial 
tracts of above a mile square on which there was not a single 
hummock. And one field had a space of about twenty-four 
square miles, (four miles by six by estimati(»i), equally regular 
and even.'' This field, indeed, was so smooth, that I deugned» 
had we remained near it a sufficient time^ to have made trial of 
a 9aiU'ng'4iiedge^ respecting which I had given my carpenter or* 
ders ; and I had no doubt of being able to traverse it by the 
mere force of a moderate breeze of wind. 

From these facts and observations, I think it must be quite 
evident, that the nature of the ice met with, in the recent expe- 
riment, must have been difierent from what it is on a more wes- 
terly meridian ; and that this circumstance of itself prevented a 
fair chance of success. I shall not difier, however, in my viewa, 
from Captain Parry, as to whether it may prove to be ^^ an eaay 
task^ to traverse the ice to the Pola I know it would not be an easy 
task, and that it would not be found exempt from its peculiar 
hazards ; but I still believe, from all we yet know of the polar 
ices, and from all the experience yet obtained, that the probabi- 
lity of reaching the Pole, notwithstanding the recent failure, re- 
mains unshaken, and that it is a project as feasable, and even 
much more so, than the discovery of a north-west passage by 
sea, and some other approved enterprizes. 

To what has been already said in support of this conclusion, 
I may add one general argument, which will go far, I conceive, 
to support the whole of the grounds of reasoning which I had 
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tain, were p^ormed either in the winter or sfmng d the year, 
when the ice was consolidated by the frost, and its ooDtiniiity 
remained unbroken. They were all accomplished, not by a 
dow, but by- a rapid progress ; and the mode of performing the 
journeys was, in all cases I believe, in light sledges drawn by 
dogs*. 

After such great success in similar enterprizes by foreignen^ 
it becomes a natural inquiry, why our adventurers, with idl the 
advantages and admirable arrangements which the talent and 
liberality of the British Government could afTordy^accomplished 
so little ? Why the different travellers alluded to aocompliahed 
a direct distance across the ice, one of 80 miles, another of 100, 
and afterwards of 240 miles ; another more than once of 70 or 
80 leagues, and another of between 300 and 400 miles, whilst 
our expedition completed only, upon the ice^ a direct route of 
7S miles ? When most of the above adventurers accomplished 
many teagtiea a-day on ice, travelling without difficulty, whj 
was it that our expedition, assisted by all that natural ardour so 
peculiar to British seamen, could seldom complete more than 
four or five miles a-day, directly across the ice (independent of 
currents), and sometimes, after the most laborious exertions, 
why were they able to advance only two or three miles within the 
twenty-four hours^ ? Surely it was not that our adventurers 
were less capable, less hardy, less enterprizing than others ? To 
suppose it, would be to prove myself ignorant of the exertions 
that were made, unjust to the merits of the travellers, or pr^u- 
diced against an expedition that has failed of success. But there 

* The authorities from which these particulars, respecting journeys acrofis 
the ice, were derived, are MUller's " Voyages," Cox's " Hussian Discove. 
ries," Bumey's " Voyages to the North-East," Captain Krusenstem's " No- 
tice sur les iles recemment decouvertes dans le Mer Glaciale^*' &c. 

-|* It is mentioned in Captain Parry*s Narrative of the expedition, that, on 
one occasion, after six hours of hard labour, they only got a mile and a quar- 
ter, and in the course of the day made but two and a«half miles northiiig ! 
On another day they made but three and a-half miles N. N.W. in eleven hours ! 
On another occasion they were two hours in getting 100 yards, and after a la- 
borious day's work, made good only two miles and a quarter, including a lane 
of water of a mile and a quarter,— so that almost a whole day was occupied in 
pasnng over one mile of ice, independent of the action of the current !-— 
(P. 70.) 
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4nd laborious, I may «ay astoDidiiog, exer^oDs that w^ra viade. 
And the (Surprise to me, considering the disadvantagea uader 
which they laboured, was, not that they accomplished ao littk, 
but that they were enabled to overcome so many 
and to do so much* 
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Tables Jbr Barometric Measurement, By Mr William Gal- 
BBAiTH, A. M. (Communicated by the Author.) 
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SIR, Edinburgh, 3d Jpril 1828. 



. Y attention has lately been directed to draw up and collect 
a commodious set of tables for the barometric measurement of 
altitudes^ as well as for the ordinary purposes of reducing the 
usual observations with the barometer. I need not infcHin 
you how rudely these are frequently made with the oommon 
barometer. This arises both from a bad state of the instruments 
employed, and the inadequacy of the corrections generally 
applied to reduce them to a standard point of temperature and 
level. 

The accompanying tables, from which the necessary correc- 
tions, in all ordinary cases, may be taken out by inspection, are 
intended partly to remedy this inconvenience ; and if you think 
them worth attention, perhaps you may give them a place in 
your useful and extensively circulated journal, so that they may 
be more generally known. I have carefully computed the first 
table from a formula of our distinguished countryman, Mr 
Ivory ; and, of course, I have no other merit than the labour 
of computation. This I have executed for tubes varying in 
diameter from one^tenth of an inch to seven-tenths, to every 
hundredth of an inch, thereby including every variety of bore 
likely to be used. The second is merely an abridgment of ohq 
given by Schumacher in his Hiilfstafeln. The application of 
those two will therefore give the absolute height of the mercury 
in the barometer reduced to the freezing point. 

2 
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TABLE IL-^Reductkm of the English Barometer to SV Fakrei^ 
heitf or to the Freezing Point. Subtractitfe. 



Tflnpe- 
rature 
Falv. 


Pnrt I^—FoR MsRcuBT only. 


Put IL-JToB MBBCumr axs 


jbbasb> 


Height of the Barometer in Indiet. 


Helc^t of the Barometer In InAcb 


Wlnehet. 


)eHneh€«. 


90 InchM. 


dlJnehe*, 


S8 IhcAm. 


89 IncAe*. 


WincAtffc 


Sl^MiM. 


32** 


0.0000 


0.0000 


0.0000 


0.0000 


0.0088 


0.0091 


0.0094 


0.0007 


34 


0.0056 


0.0058 


0.0060 


0.0062 


0.0138 


0.0143 


0.0148 


0.0152 


36 


0.0112 


0.0116 


0.0120 


0.0124 


0.0188 


0.0194 


0.0301 


0.0208 


38 


0.0168 


aoi74 


0.0180 


0.0186 


0.0238 


0.0246 


a0355 


a026S 


40 


0.0224 


0.0232 


0.0240 


0.0248 


0.0288 


0.0298 


0.0309 


0.0319 


49 


0.0280 


0.0290 


0.0300 


0.0310 


0.0338 


0.0350 


0.0362 


0.0874 


44 


0.0336 


0.0348 


0.0360 


0.0372 


0.0388 


0.0402 


0.0416 


0.0430 


46 


0.0392 


0.0406 


0.0420 


0.0434 


0.0438 


0.0454 


0.0470 


0.0485 


48 


0.0448 


0.0464 


0.0480 


0.0496 


0.0488 


0.0506 


0.0523 


ao§4i 


50 


0.0504 


0.0522 


0.0540 


0.0558 


0.0538 


0.0558 


0.0577 


0.0596 


52 


0.0559 


0.0579 


0.0599 


0.0619 


0.0588 


0.0609 


0«0630 


04)662 


54 


0.0615 


0.0637 


0.0659 


0.0681 


0.0638 


0.0661 


0.0684 


0.0797 


56 


0.0671 


0.0695 


0.0719 


0.0743 


0.0688 


0.0713 


0.0738 


0.0702 


58 


0.0727 


0.0753 


0.0779 


0.0805 


0.0738 


0.0765 


0.0791 


a0818 


60 


0.0783 


0.0811 


0.0839 


0.0867 


0.0788 


0.0817 


0.0845 


0.0873 


62 


0.0838 


0.0868 


0.0898 


0.0928 


0.0838 


0.0868 


0.0898 


a0028 


64 


0.0894 


0.0926 


0.0958 


0.0990 


0888 


0.0920 


0.0951 


0.0083 


66 


0.0950 


0.0984 


0.1018 


0.1051 


0.0938 


0.0971 


0.1005 


ai099 


68 


0.1005 


0.1041 


0.1077 


0.1113 


0.0988 


0.1023 


0.1058 


0.1094 


70 


0.1061 


0.1099 


0.1137 


0.1175 


0.1037 


0.1075 


0.1112 


0.1149 


72 


0.1117 


0.1156 


0.1196 


0.1236 


0.1087 


0.1126 


0.1165 


0.1204 


74 


0.1172 


0.1214 


0.1256 


0.1298 


0.1137 


0.1178 


0.1218 


0.1259 


76 


0.1228 


0.1271 


0.1315 


0.1359 


0.1187 


0.1229 


0.1272 


aisi4 


78 


0.1283 


0.1329 


0.1375 


0.1421 


0.1237 


0.1281 


0.1325 


0.1369 


80 


0.1339 


0.1387 


0.1434 


0.1482 


0.1286 


0.1332 


0.1378 


0.1424 


82 


0.1394 


0.1444 


0.1494 


0.1544 


0.1336 


0.1384 


0.1432 


0.1479 


84 


0.1450 


0.1502 


0.1553 


0.1605 


0.1386 


0.1435 


0.1485 


0.1d34 


86 


0.1505 


0.1559 


0.1613 


0.1667 


0.1435 


0.1486 


0.1538 


0.1989 


88 


0.1561 


0.1616 


0.1672 


0.1728 


0.1485 


0.1538 


0.1591 


0.1644 


90 


O.I6I7 


O.I674 


0.1731 


0.1790 


0.1535 


0.1589 


0.1644 


ai099 


P.P. 


0*.4 <r.8 1'.2 r.6 


0°.4 


0^8 


r.2 


l.*« 


Temp. 

+ 


12 24 35 47 


10 


21 


31 


42 
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to 50 of pure lime. In this lower post, are several small beds 
of clay or stone marl, containing 10 per cent, of carbdnate of 
lime, with impressions of shells, and alternating with beds of HnEie- 
^tone, which have imbedded in them some very interesting oi^ganic 
remtuns, several of which have been drawn and described by 
Sowerby in his Mineral Conchology. The followifig are the 
most curious : — Orthocerse, nautili, some spiral shells, pro^ 
ducti, trilobites, and corals. The knowledge of such petri- 
factions has become more interesting, since it has be6n Mceff- 
tained by Mr Smith, the ingenious author of a MineraloeiGal 
Map of England, that they may be often a means of identifying 
strata. Advantage has been taken of these clay-bed» to in{ife 
the lower post of limestone. For some years the operations of 
this mining ha:ve been extensively carried on, and these e^eava* 
tions now exceed many hundred square yards. In proce^h^' 
with these excavations, strong pillars of nearly 6 square yardi(b 
thickness are left standing, as supports for the roof of the mine, 
which is high enough to admit the miner to stand erect at his 
work ; and between the pillars the space of 30 feet is excarMetf. 
This limestone, which is of a reddish colour, bring extret ndy 
compact; requires the aid of gunpowder in working it. lite 
heart cf these excavations is penetrated by an iron railway, laid 
upon an inclined plane, up which, io the top of the kiln, the 
foiestone is raised by a water-wheel ; and this way of working 
has been for several years adopted at Closebum Lime Quarry. 

The gnaal advantage of a command of water in canying ort 
the operations of an extensive work, is here strikingly exempli- 
fied. Having put in motion the machinery which draws the 
waggons loaded with limestone up the inclined plane, the watei^ 
is made to pass on in a channel excavated in a clay bed, and <1W- 
scending to a lower level, is made to fall upon another wheeT, 
which puts in motion the pumps that drain the mine, and at 
the same time a mill for sawing timber. The water, after these 
useful applications, is next conveyed away for irrigation. 

It is worthy of remark, that the clay-bed, in which the 
water-channel is cut, is well adapted for making fire^brieks; 
The kilns at Closebum Works for burning lime, are lined with 
the bricks made of this clay ; and they resist, without injury, 
for a long time, the great heat ta which they are exposed. 
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daily ; and when it is closed at top and bottom, the fire will not 
go out for five or six days. 

The lime-quarry at Baijarg, on the other mde of the Nith, 
is worked, not by mining, but by removing the cover from the 
rock ; and is of course done at more expence. The kilns are 
here of the common kind, without iron-covers or iron-doors for 
the grates. The lime-quarry at Closebum has been opened 
and worked for above fifty years. 

It is curious to observe how much prejudice often opposes 
useful improvements. When these limeworks were opened in 
1772, so general was the opinion of the injurious consequ^icesof 
lime laid on land for agricultural purposes, that the proprietor, 
in order to introduce its use, obliged his tenants, in their leases^ 
to lime a certain quantity of land yearly, he furnishing the lime, 
and even paying for the carriage ; and the tenants cm their 
parts, were bound to pay 5s. additional rent for every 80 mea- 
sures of lime, the quantity considered sufficient for an acre. 
Notwithstanding, however, this liberal encouragement to the 
tenant, the greatest quantity of ground he would be induced to 
lime, was only two acres in the year ; and some could hardly 
be prevailed on at all to make the experiment. But experience 
has surmounted this prejudice, and no inducement is any longer 
required. Its effects on the appearance of the country are most 
striking. When the present proprietor of Closeburn came into 
possession little more than 30 years ago, the country around 
these lime- works, to a considerable distance, was covered with 
heath, barren, and unproductive. By judiciously, however, ap- 
plying lime as a top-dressing, the heather has gradually disap- 
peared, and has been replaced by good herbage. The effects of 
this lime-quarry, and that of Barjarg, may be seen all over the 
Basin of Closeburn, and in the adjoining Basins of Sanquhar, 
Glencairn, and Dumfries ; and even much farther, as into some 
parts of Galloway, distant 40 miles from these works, for in 
neither of the districts of Galloway has lime hitherto been 
found. 

Not far distant from Closebum lime-works, on the same side 
of the Nith, are two small basins of limestone, which appear 
unconnected with it. That which is found at the Shielgreen is 
interesting, as it presents a vitrified appearance. It is not a 
pure limestone, but contains a portion of sand. The other 
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All the varieties of soil, however, of the Cloflebum bano an 
improved by lime ; and whenever larger doees of it are laid oa 
the soil, and a better system of husbandry generally pursuedi 
very great improvements may be expected in the general aapeist 
of the whole surface of the district. 

It may be worth while, as connected with the subject of nil, 
to mention some curious facts respecting the growth, tougfaneH^ 
and durability of different kinds of wood in the basin of Cloflc^ 
bum, and which may perhaps be looked for in othor districts cf 
Scotland similarly circumstanced. 

The Scotch fir, Pinus sylvestris^ thrives well, but does not 
grow fast on the soil over the sandstone. Its wood, however, is 
tough and very durable. But when this same tree is planted 
on the grey wacke, though it grows more rapidly, and arrives 
sooner at maturity, yet being softer and fuller of white wood 
than that grown upon the sandstone, the builder, to his oost, 
finds that it is soon attacked by the worm, and decays *. 

The reverse of this happens with the Larch, Pinus Lariar^ 
when growing on the grey wacke. Its wood is sound and good, 
and, when cut down, is at heart quite perfect. But (Xi the sand- 
stones and gravels of this basin, it seems to be at maturity at an 
earlier age than that growing on the grey wacke, and, in many 
instances, when cut down on these soils, the larch presents a 
tubed, decayed heart. Under twenty years old such instances 
of internal decay appear. And the remarkable thing is, that 
externally to the eye the larch seems healthy and vigorous. 

We may here state that the larch grows naturally only on the 
primitive mountains, as the granite, gneiss, and the like rocks of 

* Some remarkable facts respecting the durability that maj be given ta 
timber by artificial means, have been ubserred at Closebum. The proprie- 
tor of that estate has for thirty years been in the constant practice of BoiJdng 
all fir and lardi timber, after it is sawed into plank, in a pond or cistern of 
water, strongly impregnated with lime. In consequence of this aoaking^ tlie 
iaccharine matter in the wood, on which the worm is believed to live, is eithsr 
altogether changed, or completely destroyed. Scotch fir wood, employed in 
roofing of houses, and other indoor work, treated in this manner, has stood 
in such situations for thirty years, sound, and without the vestige of a worm. 
In a very few years, fir timber so employed, without such preparation, would 
be eaten through and through by that insect. It might perhaps be advisable, 
m, all timber used for ship-building, to soak it for some days in lime-water. 
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Basin of Dumfries. — ^The Basin of Dumfries, the laat of 
those that form Nithsdale, is separated from that of CloadnirB, 
by a considerable ridge of grey wacke, nearly five miles in b re adth. 
Through this ridge the Nith finds itself a passage, and etttm 
the Basin of Dumfries. This Basin is open on the south, and 
is there bounded by the Solway Frith ; but on the easty nordii 
and west, is encircled by the grey wacke, except at the soath-SHt, 
near Mousewald Kirk, where it unites itself to Annandale, 

The greywacke hills, which partly surround the Bann of 
Dumfries on the east, north, and west, are of lower elevation thn 
those of Closeburn, and of much less pleasing forma. They an 
green, and cultivated to their summits; but produce £ewcr 
streams than the three preceding Basins. Of these, the cxily ose 
of any note falling into the Nith below Lincluden Abbey is tk 
Cluden. In its long, pleasing, and winding course, it jisnai 
through the parish of Glencairn, a pretty wooded sequesteved 
baffln. The whole of it, as well as its encircling mountains, are 
greywacke, separating it from those of New Cumnock, Sanquhar, 
and Closeburn. The Lochar, a detached and independent 
stream, in its way to j(»n the Solway at Carlaverock, passes 
through an extensive peat-moss,* which, by its broken^ Uack, 
swampy appearance, casts a gloom on all the beautiful scenery 
of the lower part of the Basin of Dumfries. 

The interi(Nr of the basin of Dumfries is filled entirely with 
the New red sandstone, for as yet no traces of the white or grey 
have been observed. This red sandstone is much softer, and 
decays more rapidly by exposure to the weather than that of 
Closeburn. At Lochar Bridge, and at Castle Dyke quarries^ 
where this red sandstone is raised, proofs may be seen o{ its de- 
composing nature -)". On the west side of the Nitli in Grallow- 
way, to the south of Griffel, which is sienite, near Arlngland, the 
coal formation appears ; but the strata are so much on their 
edge, and so insignificant in their thickness, that they are of no 
value. It is very probable that the Solway Firth is a great coal 
basin, for coal is worked on the English side, as between Work- 

* In it often are found the bones and horns of a large species of deer. 

t At the latter place, the mineralogist will find imbedded in the red mauL 
stone, curious specimens of basalt, and other rocks of that kind, some of them 
exceeding the size of a man^s head. 
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fayouraUe climate, and in possession of coal For a!) its neceHiritt, 
yet, being deprived of limestone, and obliged, at much O p c ac e, 
to import it from other quarters, it has been retarded in its im- 
provements, and is inferior, in respect to extent cultivated^ and 
its condition, to that of New Cumnock. 

But the basin of Closebum, without a particle of ooftl^ jet 
having within itself at its southern extremity, as at CloBebohi 
and Barjarg, an ample deposit of excellent limestone, has made 
rapid strides in the improvement of its soil, and must and w31 
proceed much farther. Many and most striking evidences od 
the estate of Closebum are before the eye, of the astonishing 
and cheering alterations which lime, laid on in great quantitiiNi 
makes on the face of a heathery and barren tract of country. 

Even the basin of Dumfries, deprived of either coal or Kme- 
stone, has, by good communications by land, and by improiv<e- 
ments in its river navigation, been enabled to remedy, in some 
degree, its want of a limestone deposit ; and will not be outdone 
by the natural advantages of the three higher basins of the Nith. 

It may not here be unworthy of remark;^ and may apjpourwQi 
a little extraordinary, that, in situations so similar as the basins 
of New Cumnock, Sanquhar, and Closebum, we find coal and 
lime in abundance in one, coal only in another, and lime alone 
in a third. What process could be going on in these different 
basins, so as to afford this difference of products, geology has 
not yet perhaps advanced sufficiently far to enable us to attempt 
any satisfactory explanation. 

Having now, as far as we have been able, given an account 
of a few of the remarkable geological appearances of the fbur 
basins of the Nith, or of Nithsdale, it may not be uninteresting 
to take a hasty glance of the other two districts into winch 
Dumfriesshire is naturally divided, viz. Annandale and £sk. 
dale, in order that we may be able to draw a comparative view 
of the natural advantages of the three great districts of this 
county. 

Basins of the Annan, — The first of these, Annandale, may lie 
divided into the Upper and Lower Basins. The upper is seijMi- 
rUtied frotn the lower basin by a narrow ridge of amygdaloid 
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stiflf*, tenacious clay, which may be probably owing to the num- 
ber of streams constantly wearing away the grey wacke moun- 
tains, and carrying their debris into the basin. The mnL ob 
some of the more level parts, as on the banks of the Annan, is a 
fine rich alluvial loam, productive of all kinds of grain. 

To the south of the Manse of St Mungo, the lower baain of 
the Annan commences, and expands itself a considerable way 
towards the Solway Firth. On tlie west it unites itself to the 
Basin of Dumfries ; and to the east, to the lower basin of the 
Esk. The Milk and the Mein are the principal strc^ams that 
join the Annan in its course southwards. 

The sandstone which prevails is the new red^ which appears 
nearly to cover all the other strata, except in some places, as at 
Cove Quarry, on the banks of the Kirtle, where the light cxrhry 
sandstone bursts up from under it. At Kilhead^ the limestoDC, 
being in some places overlaid by an impure limestone, of SO feet 
thick, and upwards, is quarried and burned. Its thickue8.s is 
about 30 feet, and it is said to yield 95 parts out of 100, of car- 
bonate of lime. 

From several appearances of the strata, where sections can be 
had (as in several places of the Eirtle, a beautiful wooded stieam, 
which flows into the Solway, more to the south than the Annan), 
indicating strongly the presence of coal, it is probable that that 
valuable mineral may be discovered ; but whether in beds of suf- 
ficient thickness to repay the expence of working, cannot' be as- 
certained till farther trials be made ; and, indeed, from late at- 
tempts that have been undertaken in this quarter, it seems very 
doubtful *. 

The soil of tliis lower basin of the Annan partakes very much 
of the characters of that usually occurring in coal districts. It 
is a stifle, adhesive clay ; has great tendency, from its retentive- 
ness of moisture, to produce the rush ; but, as this basin abojunds 
.in limestone, the means are at hand to obviate some of the de- 
fects of a clay soil. 

Basin of the Esk, — The river Esk, in its course from its 
source to the Solway Frith, flows through two basins, an uj^ier 
and a lower. It is difficult to distinguish the lower basin of the 
Esk from that of the Annan. They run so much into one an- 

♦ From the tavourabie appearances, however, of the strata, it seenis pro- 
bable that coal may be Ibund in the Springkell estate. 
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of the Annan, and its improvement must be neoetatfily aW 
retarded. But in the lower basins of the Annan and the Eik, 
the former abounding in limestone, and the latter with faoA 
limestone and coal, though hitherto sufficient advantage has afll 
been taken of these things ; yet it is to be expected that the sdf 
cold tenacious clays that cover so large a tract of these basiiN^ 
will be ultimately improved and rendered much more p!rodu& 
tive, when greater quantities of lime are employed in agricultme 
Although the upper basins of the Esk and the Annan are 
behind those of- the Nith in mineral treasures, and in improfe- 
ments, yet, if the local advantages of water, every where so abun- 
dant in these two districts, were embraced, it may be presumed 
that the want of limestone might, in some degree, be compen- 
sated : For these two basins, shut in on all ades by lofY;y giej- 
wacke mountains, abound in streams which offer great facUitiei 
for irrigating the flat lands of the basins. By this irrigation, 
and the raising of great additional quantities of hay, the no- 
merous flocks fed in these districts, which are often, in the se- 
vere storms of innter, and in the dry cold springs, driven to 
great extremities for food, would be abundantly supported ; and 
It is probable that, by these means, the stock might be gready 
increased. The efiiciency and successful application of water in 
flooding meadow or low lands, and thereby augmenting their an- 
nual produce in either grass or hay, has been clearly demon- 
strated by what has been done on the Closebum estate in Niths- 
dale *. Its proprietor, sensible of the infinite value of water for 
meadow lands, has, at much cost, engineered a water-course of 
seven miles in length from the grey wacke hills on the east of the 
basin of Closeburn ; and, in another direction, another €x>urse of 
equal length, which collects, in their passage, every rivulet that 
descends from the hills. These two canals are made to irrigate 
an extensive tract, producing a large increase of food, ofleti up- 
wards of 400 stones of hay per acre, being nearly twice as much 
as these grounds formerly yielded. These successful applica- 
tions of water-flooding for meadow lands^ afford a strong pr&- 
sumption, where the climate and soil are very similar, that this 

* This instance of the advantage of irrigation has been given as nMft fiu 
miliar to the author, though many others are to be found in Scotland. 

S 
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New Cumnock, at all good, and fitted for the oomreyanoe of 
great weights, even for the single horse cart It may thevefixe 
be expected, that great improvements will still be made, wfacD 
the roads are better (Erected, or railways, which are now pro. 
posed, and even actually surveyed *, have heea. introduced, to ai 
to render communication easy, and the resources of the diffierait 
parts of Nithsdale available for the general use. 

And when mineralogy, a science so interesting to the philoso- 
pher, comes to be more generally understood and applied to the 
discovery of useful mineral substances, we may expect that thii 
tract will furnish products not yet brought to light, which may 
contribute to promote agricultural and manufiicturing industry; 
and that the Valley of the Nith, though not the moat extensive, 
may become one of the most important that is any where to be 
met with in Scotland. 



On the most effective Employment of Steam Power in mam- 
taimng a Ferry. By Captain Alexander McKonochix, 
R. N. Communicated by the Author. 

X HE superiority of steam over wind as Sk prime-mover^ is suf- 
ficiently recognised in almost every department of art ; and 
wherever the manufacture will defray the additional expence, 
almost without exception the first has driven out the last. In 
muntuning ferries, however, this superiority has been more fuUy 
admitted, perhaps, than in any thing besides ; — the uncertainty 
of sailing boats, now ten minutes and now an hour in making 
the same passage — the number of piers to which they must ply, 
according to circumstances of wind and tide with which the 
public cannot be acqufdnted — and the cold, wet, alarm, and even 
positive danger, to which passengers on board of them must oc- 
casionally be subjected, — being all evils which no perfection of 
management can even palliate ; and which have been so much 
more impatiently borne as a better means of transport has be^ 
come better known, that in modem phraseology, the improve- 
mefU of a ferry, and the substitution of steam for sailing boats 

• Report relative to the proposed Railway £rom Dumfiies to Sanqulimr, 
by Robertson Buchanan, made in 1811. 
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effident than even a full ettafaliahment of them, caa^ it ia hfr 
lievedy be as satitfaetorily shewn. 

, S. The system under consideration would enaUe the maoft' 

ft 

gers of a ferry to proportion their accommodatioo, at all leasee 
to the exact demands of the passage. One steam-boftt, m 
usually constructed and employed, is too little for any fer- 
ry. Even two may be occasionally insufficient ; while, in gs- 
neraly they may be more than is wanted, and the expence d 
plying them may not thus be defrayed. A steam-tug, howenr, 
will tow over one, two, or more passage vessels in ardiDary cir- 
cumstances ; and if, at any particular time, the work exceed ill 
powers, the passage must then be so frequent as to defray tht 
expence of working a second tug. And it should be ob«erved| 
that two corollaries flow from this quality in the new system, 
each in its way interesting, if not both equally sa 1. Unneoei- 
sary wear and tear would be thus avoided. % Managers being 
thus enabled to extend their accommodation, almost at will, 
without additional expence, would also be enabled to favour any 
particular local interest without sacrifice. Agricultural pro- 
duce, for example, of which the chief articles are bulky, and 
yield but a small profit, while their free circulation if of import- 
ance to all classes, might well claim to be thus every where distin* 
guished. And most localities have something or other besides, 
which they might desire in like manner to encourage. 

3. By enabling managers to diminish their incumbrances, ac- 
cording to the state of the weather, this system would also zrfr- 
iually enable them to increase their power, according to the 
same state. In moderate weather, a powerful tug may tow over 
several passage vessels ; when it is more boisterous, one only ; 
and when sent alone, as might be done in extreme cases, soaroe^ 
ly fti^y weather should stop her. In this way, the passage may 
be kept open in much worse circumstances than are sufficient to 
shut it, when plied in any of the usual ways. 

4. The speed of a steam-boat does not altogether depend on 
the absolute power of her engine, nor on the qualities of her 
figure ; but in a very considerable degree also, on the proportion 
which the breadth of her paddles bears to her power, and that 
which both bear to the resistance made to her impulsion by va- 
rious circumstances of weather, and of size and build in hci^ 
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gravity of which may be kept low and immovable, may, under 
all circumstances, ply them wider, and with the axle lower, than 
any other description of steam-boat : this last circumstanoe bang 
also of importance, as shortening the lever by which the water 
is displaced. 

5. It has just been observed, that steam-paddles ought not to 
dip in the water above eighteen or twenty inches : — beyond tlw 
point they are found rather to force it down and lave it up, 
than press against it horizontally ; besides which, a disadvan- 
tageous difference is made to exist lietween the velocity of the 
upper and under edges of each paddle. Steam-boats, however, 
plied on the usual principle on a ferry, must every trip plunge 
them to a different depth according to their lading, and in par- 
ticular, when they have a heavy cargo on board must sink them 
greatly too deep for their most beneficial employment. They muit 
thus lose power precisely as they gain incumbrance, lighting the 
candle, as it were, at both ends ; and the disadvantage of this 
is now so distinctly recognized in steam-navigation, that the 
most improved boats, some of the Irish packets for example, 
have a contrivance for raising and lowering their paddles, accord- 
ing to circumstances. The objection to this on a ferry, arises 
chiefly from the trouble of the adjustment, and the little chance 
there is, that in short trips and ordinary circumstances it would 
be sufficiently attended to, although not merely the speed of the 
boat, but also her wear and tear, will depend upon it. Steam- 
tugs, however, which would never embark above a few foot- 
passengers, and that only occasionally, would be exempt from 
the inconvenience altogether. 

6. It has been ascertained by actual experiment in Amerki; 
<^ that, to enable a vessel to stem a current with an absolute ve- 
locity, equal to half the velocity of the current, it requires ihru 
times the motive power, if that power acts on board the vessel 
that would be necessary, if the power were applied to a rope 
hauling her.*" The details of the experiment are not given in 
the work from which I quote (Papers on Naval Architecture, 
edited by Messrs Morgan and Creuze, Naval Architects, Ports- 
mouth Yard, vol. i, p. 309., Article, Analysis of Report made 
to the French Government on the Steam Navigation of Ameri^ 
ca) ; and it evidently related to the different powers required to 
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at two points of which would be directly beneficial. It is tbii 
last consideration, I apprehend, which chiefly aocounts for the 
general superiority of an external drag over an internal nit^ 
tory impulse ; and the dispersion of power thus oontemidated 
must evidently be proportionate to the weight of the vessel in 
which a steam-engine is embarked, and to the oonsequent mo- 
mentum with which she scends aft in a head-sea. It must be 
greater consequently in a large boat than in a tug. But the 
others are interesting also, as particularly applying to the case 
under review ; and it is satisfactory to find the conclusion to 
which they lead, supported by analogous results in cases too 
diflerent, it is true, to be considered positively corroborative, 
but from which a general principle may notwithstanding be in- 
ferred. A horse will draw considerably more than three times 
as much as he will carry ; and locomotive engines of six or 
eight horse power, and weighing, carriage and all, not above 
fifteen tons, will draw ninety tons, at the rate of nine miles an 
hour after ihem^ when it is very certain that thirty tons piled 
above them, with the friction of one-fourth of the superincum- 
bent weight (which is that of iron upon iron) would go far to 
anchor them at once. These engines, indeed, are usually caU 
culated to have seven-eighths of their power disposable for the 
purposes of draught ; and with this, as above, to draw six times 
their own weight on a dead level, with considerable speed. While 
steam-boats, as usually constructed and employed, cannot em- 
bark above the odd eighth part of their own weight and bulk; 
and, in circumstances of very ordinary difficulty, are almost uni- 
versally complained of as deficient of power, even for their own 
impulsion. 

Waiving, however, these presumptions for the present, thus 
fur may be considered certain. A smaller power will move a 
greater weight on the tug than on the carrying system ; the dif- 
ference is, by a fair induction from actual experiment, not less 
than as three to one ; and there is much in the entire circum- 
stances of the case to make it probable that it is even a great 
deal more. 

7. Wherever there is shoal water to contend with, the tug 
system seems peculiarly applicable. A large steam-boat, with a 
plBiwsrful eng^e, neoessairily swims deep ; and^ accordingly^ the 
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other cargo, — ^their tugs remaining outride, and taking up what- 
ever position may suit the occasion. 

9. On ferries, where either time is not attended to, or whcfe, 
from the state of the weather, delay is occasionally experieaced 
in e£Pecting the passage, it must frequently be of impartance to 
detain the steam-power as short a time as posable alongaide die 
piers, after it does arrive. Large steam-boats, howerer, aa lun- 
ally employed, have first to discharge one cargo^ and then to 
embark another, before they can possibly depart; and the dekj 
thus occasioned must be directly proportionate to their ocha 
good qualities — their size and capacity. Where an estafaliib- 
ment of passage-vessels, however, is kept, jone might be ]om3la% 
while another was crossing ; and, with a little arrangement and 
address, the tug need hardly lose a minute in effectingr the ex- 
change. 

10. Passengers would be greatly safer and more oomfbrtabk 
in a vessel by themselves, than they can possibly be when 
barked with a steam-engine. However constructed, a 
boat can never be altogether safe or comfortable as a oonveyanoe. 
A small neglect of the machinery may at any time cauae a grait 
calamity ; the chances of such neglect are greatly multiidied 
by the presence of passengers on board, and by their occaaional 
curiosity ; in the event of collision with any external object, 
the weight of the engine aggravates the shock ; and if a hole is 
made in the boat, she goes down like a stone. On the other 
hand, the very nature of the engine makes a steam-boat roll ; if 
she carries a cargo on deck, this efiPect is increased— her funnel 
is all additional top-weight ; and the heat, smell, smoke, dirt, 
and jarring, caused by the engine, are all evils in their way, 
and at least aggravate in no small degree the pains of sea- 
sickness. Not any one of these circumstances, however, would 
operate in passage- vessels. With the means on board of anchor- 
ing, passengers would be safe in them, whatever happened; 
and where every corner is given up to accommodation, a thousand 
conveniences might be introduced, which are at present un- 
thought of. 

11. The convenient transport and safety of a great many 
bulky articles which there is frequent occasion to convey acroa 
a ferry, would thus, also, be much more consulted than at pre- 
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ever, well be taken in tug-boats; it is known to aU who atady 
the subject, that it might be taken anywhere now with aafirty*, 
and the prejudice might in time be entirely overcome. 

13. And, lastly, it may be observed, that in a navigaUe imr 
an establishment of steam-tugs, of which the inheiYMit prnuaple 
of management was that one should always be to spare, 
might be a most interesting acquisition in many ways, besidei 
the mere maintenance of the ferry to which it was attached. Od 
many occasions tugs might most essentially serve mercutik 
interests ; in cases of shipwreck in particular, from Uieir gnst 
power, and comparative lightness of draught and constructieii, 
they might be invaluable in laying out anchors, and in aamg 
life and property ; and although such views are not so properlj 
addressed to public bodies of trustees, incorporated finr one pur- 
pose, and for no other, as to private speculators, yet they may 
not be without their value too. A great public acquisition wouU 
thus obviously be made ; — an establishment organized with diii 
farther view, together with a ferry (particularly if bound to up 
hold that ferry under a pecuniary obligation), would prdbaUy 
consist of three or more tugs, instead of two only ;•— <jn niaBy 
occasions the ferry would itself reap the benefit of this additional 
strength : — and if any, or all, of these considerations wcnxld fix 
the attention of trustees generally on the superiority, in aome re- 
spects, of a private, over their own public management of sudi 
concerns, a great step, it is confidently believed, would thus 
alone be made towards their improvement. The very circum- 

* The improved safety high-pressure boiler is composed of a number of 
small separate tubes or pipes, little otherwise connected than as they all dis- 
chai^ their steam into one common receiver, towards the production of one 
common effect. From their small size, they are stronger than a larger 
could well be made ; and if even one of them does burst, it has no 
can do no mischief, and the engine is in no degree deranged, as it on] j loees 
the steam generated in the one pipe. The whole apparatus is in &ct ag&r 
than an ordinary low-pressure boiler ; the security of which does not conaist 
in its strength, relatively to the pressure to which it is exposed, but in wbat 
is above adverted to as the radical defect of the engine for the purpowi of 
navigation. It has no power in reserve, consequently holds out no tempta- 
tion to the engineer to subject the boiler to a severe triaL But if that k ne- 
glected, it will burst like the worst construction of high pressure boilera, and 
do nearly as much harm ; as was proved by the explosion of the Graham 
alongside the United Kingdom, two years ago. 
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den which they impose on the oommunityi and to the 
which have been already made in some places, and, in otbcn 
aie yet to make, to place them on an efficient looting. Neither 
need any body of trustees, banning sudi a system, apprdieDd 
that they would thus deliver themselves, or their ferry, into the 
hands of an individual. If even a half of what has been «ctn- 
buted to this tug plan really belong to it, (and it is not believed 
to be over-stated in a angle particular), it reqtures only to be 
seen, to be extensively acted on. When the present race q£ 
steam-boats shall be worn out, they will be universally replaced 
upon this principle ; steam-tugs, for every purpose at least of 
domestic navigation, and for much also which may be called 
foreign, will be on the water what horses are adiore ; and there 
will be the same competition for their supply. 

In opposition to so many advantages, I can conceive no ob- 
jection to the system whatever, except some supposed difficulty 
in managing two boats together in certain circumstances of tide, 
current, weather, &c. To this I would answer, 1st, The thing 
has been already done, on the American rivers, at least as rapid 
and stormy as any of ours. Sdly, Where there are thus great 
advantages to be attained, and only one small phyncal difficulty 
to be overcome, with common talent and energy, if there is a 
will there will be found many ways. One at present occurs to 
myself as very feasible. Let the two boats be connected by an 
inflexible rod, say of iron, broad, flat, and of sufficient strength, 
pivoted on the taff-rail of the tug, and extending outside 6 or 8 
feet to the passage vessel, and 10 or 12 feet inside, till it can be 
easily commanded by a wheel like a ship^s tiller. Immediatdy 
outside the tug let it be jointed so as to play up and down, but 
have no lateral motion except what may be ^ven it by the 
wheel; and next the passage vessel, let it be fitted with jaws 
to embrace her stem and be loosely confined to it by a chain. 
With the fresh way which a powerful tug would give a passage 
vessel, and which would insure her towing in a right line with 
this rod, the whole apparatus would, I apprehend, just convert 
her into a very delicate and powerful rudder in nearly all cir- 
cumstances; while it would also communicate to her any slow or 
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quelque brancbe de Tindustrie humaioe, il doniie au peupkfi 
s'en empare le premier, ou qui Fexploite sur la plus gmde 
echelle, un puissant moyeu de superiority sur les auttet peii|k 
SouveiU, enfin, le rcnverscment des rapports de p rosperity it 
richesse, et de puissance entre les nations, est la Buite 
de Tadoption et du progres des applications d^une esp^ 
de forces mecaniques.'"— Z>tiptn. 



A Jew Remarks on the dass MoUusca^ in Dr Fx^KMimo'a RPU 
on British Animals; with Descriptions of some new Speaa 
By George Johnston, M. D. Fellow of the Royal Colkp 
of Surgeons of Eklinburgfa. — (Communicated by the Author.) 

V^UR progress in the study of invertebrate animals, has hm- 
tofore been much retarded by the labour of consulting many n- 
connected volumes, through which our knowledge lay aoattend; 
and still more by the imperfections of the system which their » 
thors had adopted. Beings of the most dissimilar structure^ aii 
of the most opposite habits, were associated under one oomma 
name ; and the learner went on, puzzled and perplexed, und 
repeated failures had taught him, thai, in consulting their boob; 
he was to be guided neither by adherence to the characters th^ 
choose to assign to their divisions and genera, nor by attentioB 
to nature, but by random, or a certain tact only acquired aftff 
much fruitless labour. The pertinacity with which the system 
of Linnseus has in this country been adhered to, is indeed ^^ 
markable. His System of Botany was confessedly left in a moie 
finished and perfect state than his System of Zoology ; and yet 
botanists have not ceased, from the day of his death to the pro- 
sent time, to alter and amend that system. On the contraijt 
our leading zoolo^sts bound themselves in willing fetters^ depr^ 
cated any alteration, however obvious, and pleased themselvei 
with laudatory paeans. Happily those days are past ; and, 
though foreigners have led the way to better systems^ and con- 
sequently to a more accurate and extended knowledge of aai' 
mated bdings, yet the example of our present naturalists jusUfies 
the belief that we shall not long be second in this race of science. 
The system which Dr Fleming has adopted is a modificatioa 
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to us alive, though in a languid state, and it oontiniied so fa 
about twelve hours, yet it never discharged any inky fluid, 
nor was the sprit in which it was preserved tinged in the sEglit- 
est d^ee. 

In Arion and Limax^ the mouth is a short retractile proboK^ 
armed on the upper lip with a semilunar homy plate, the coa» 
vity turned downwards, and a blunt tooth prcgecting fromik 
centre. In the first genus, the margin of the shield is entire; b 
the latter, it is cleft below the pulmonary aperture. In giiriig 
** black tentacula"" to lAmcLx agrestiSf as a sperifie character, Ik 
Fleming has incautiously copied his predecessors ; for, in trudi, 
they are not black, but like to the body in colour, as an ezsni- 
nation of the first individual that crawls across his path will oon- 
viuce him. We add a description of what we consider a new 
species of Arion. 

1. A. CIRCUMSCRIFTUB. 

Body greyish-black, spotted, with a black fiisda round the shield and body; 
the respiratory aperture anterior. 

Lmax offresHs 9 Latham, Lin. Trans, iv. 86. t 8. £ 1, 4... JL, wnjJmfsif 
Muller, Verm. IL 10. 

l/«6.— Moist meadows, hedge-banks, &c. — Common. 

ilMc.— Body 1 or 1^ inch long, not keeled, nor much narrowed at the fadi; 
greyish black, marbled, with a narrow fiiscia surrounding the bade and ahiekl; 
sides bluish-grey ; foot white, opaque ; tentacula rather short, black ; xespiii- 
tory aperture placed very forward on the shield, which is entire ; mucous pare 
very distinct, above the tail ; the young are white or straw-coloured, with 
blackish head and tentacula. — This species has probably been passed over as a 
variety of Umax agreaiit. We have found it very uniform and constant in its 
character, though it may possibly be the Ar, aier in an immature state. 

In .the genus Helixy we find two species which Lamarck has, 
perhaps with greater propriety, placed in the genus CarocoOa, 
These are the H, cUbeUa and eUgans of Draparnaud. The H. 
nUida and nitidttla of the last author, and the H. aJUaria of 
Mr Miller are brought together as synonymous ; and, in confir- 
mation of this arrangement, we may mention an experiment 
which we lately made. Four specimens of equal size, and alike 
in colour, and in the number of their whorls, were taken from 
beneath one stone. None of them had any smell while alive; 
but, on immersing them, one by one, in hot water, two emitted 
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2. Tbjtokia pulchra. 

Bodj oblong, red with 3 whitisb transverse bands, and marked with minute 
ocellated spots. 

IM.— The sea near Berwick. 

Hmc.-— Body rather more than \ inch long, oblong, of equal breadth through- 
out, of a fine red colour with dark spots, and 3 narrow white transverse bands. 
The back when minutely examined is observed to be marked all over 
wkh ocellated spots, of which the ring is white and the eye red. Anterior 
meigin of the cloak white, rounded and emarginated in front, and the sides 
tuberculated. Superior tentacula exactly like those of the preceding species. 
On the margins of the back are several branchial processes or tubercles, some 
of which are branched. I have had 3 specimens of the Trit, pmnatifkUi ftvim 
the same coast. 

I cannot agree with Dr Fleming in considering the Doris pa- 
pillosa of Montagu, and the D. vermigera of Dr Turton as the 
same species. In the former the superior tentacula are said to 
be annulated, a structure which we did not observe in specimens 
of the latter which we found on the neighbouring coast ; in the 
i>. papiUosa, the lateral papillae or branchial filaments are stated 
to be subclavate, in the vermigera they are linear, or conical ; 
and the latter wants the bare triangular space on the anterior 
part of the back, as represented in Montagues figure, and taken 
notice of in the description. The Eolis peregritia is said by 
Dr Grant to inhabit the Frith of Forth, though not described 
either by him or Dr Fleming. 

The Valvata cristata is mentioned as a native of England 
only. It occurs in abundance in the Whitadder, a river which 
runs through Berwickshire, and is therefore to be added to the 
Scottish Fauna. Though wc have kept it by us days and weeks, 
we have not yet had the pleasure of seeing it protrude its beauti- 
ful jdumose branchiae. 

We feel indebted to Dr Fleming for his elucidation of the 
genua Chiton^ which was getting into confusion, and chiefly from 
a neglect of what he had done many years ago, in the article 
" Conchology '^ in the Edinburgh Encyclopaedia. That ex- 
cellent ardde has been strangely overlooked by subsequent con- 
chologists. It is true Dr Turton, in his Conchological diction- 
ary, has once or twice referred to it, but so inaccuracelj^ as to 
statisfy us that he had not consulted it, a circumstance /rather 
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surprisang in i^n autluHr who has dwelt with unusual seventy on 
sinular inaccuracies in others. Dr Fleming has omitted the 
Ch. punctatus of Turton, in the probaUe belief that it is merely 
an imperfect iqiecimen of some other species. On the coastof 
North Durham we have collected the Ch. marginatits^ rtwevj 
dnereuSy and Icevigatus^ — the first very common, and of a large 
siae, the three latter all very rare. 

The genus Bulla is left much as our author found it, and 
there is perhaps no one in the sytem of which so little is known* 
We add the description of a species which appears to be new. 

1. Bulla fustctura. 

Shell oUong-oval, opake, white, marked with numerous close transverse 
punctured strise. 

Nab.—SeB, coast near Berwick. 

Di0ie.-«Shell 4 lines long, thiddsh ; apex with a very narrow perforation. It 
resembles the B. ampuUa of Montagu in shape, but is distinguished by hav- 
ing the whole sur&ce punctured, and these punctures are arranged in regular 
strise. Only one specimen has occurred, and a part of the outer lip appears 
to have been broken off during the animid*s life, and again renewed. This 
portion is smooth. 

In the Hohstomata we could have wished that Dr Fleming 
had adopted the genus Lacuna of Dr Turton^ instituted for the 
reception of some closely allied species which we find placed in 
the genera Turbo and Natica. The Nerita paUidula of British 
authors, and its allies, are certainly not NaUoEj for the perfora- 
tion is on the pillar and not behmd it, and the eyes of the ani-* 
mal are inserted on a bulging part of the base of the tentacula, 
and not elevated on peduncles. The Turbo margarita also af- 
fords a good instance of the empiricism which we think we ob- 
serve to prevail in the establishment of genera ; and of which 
other illustrations might readily be adduced *. Captain Laskey, 
its discoverer, and Mr Montagu, made it a Helix ; Dr Leach con- 
sidered it sui generis^ and called it Margarita ; Dr Turton and 

* We cannot, for example, coiyecture on what principles the establish- 
ment of such genera as MotUagua^ Aplexa, Myxas^ Baiea, &c. can be justified. 
The class ConoM/em will afford, we think, similar examples ; and we may re- 
jiuark that in that class too much importance has been attached to the cardinal 
teeth as furnishing generic characters. 
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Mr Lowe removed it to Turbo^ and for doing so the latter was 
rebuked by Mr Gray, who roaintiuned) that, with Linnaeus, it 
could be nothing but a TrochuSy and in this opinion Mr Lowe 
afterwards coincided, though on grounds which are unintdligible 
to us. In face of the censures of Mr Gray, however, here we 



have it again a legal Turbo, — and if the studait asks a reason 
for these changes, there is none to give, unless the whim of, each 
naturalist is to be con»dered as reasonable. If we conader the 
genus Margarita as unnecessary, and in our humble judgment 
it is so, then we submit the species ip question is a TrochtASy and 
we rest our opinion, not so much on the general contour of the 
shell, as on the structure of the animal. No true Turbo, so far 
as we are aware, has the sides furnished with tentacular filaments; 
but these organs are general in the Trochi. Now, the animal of 
T. margarita has four of these filaments on each side, and the 
margin of the cloak between the tentacula is beautifully cre^ 
nulate ; and further, the eyes are on ^pedicels, a character in 
which it likewise agrees with Trochv^, and difiers from Turbo. 
The species which Dr Fleming has admitted into the genus 
PhoiianeUa have a very doubtful claim to their place ; and mme 
at all, if we agree with Mr Sowerby in restricting it to such as 
have a calcareous operculum. The CinguUa puUa, in his view, 
is A tme PhoManella ; and there is, moreover, sufficient in the 
structure of the animal to induce us to remove it from the 
CinguILie, for these, if we are entitled to form a conclusion from 
the recent species common on our shores, have no additional 
tentacula, and a very thin horny operculum. The PhasianelUe 
of Dr Fleming might perhaps constitute a new genus 
The following species appears to be nondescript. 

1. CiNOULLA PULCHBA. 

Shell conical, white, with two rows of brown spots on the whorls, which are 
spirally striate. 

Hab, — Sea shore near Berwiclc. 

Deac — Shell 1^ line long, conical, glossy, spirally striate, white, with two 
rows of oblong reddish spots on the body and second whorls : striae regular, 
iminressed. Whorls G, rounded and well defined. Apertiure roundish, 
narrowed above, with even margins, and a slight perforation behind the 
pillar. 
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Crtaiion and the Dehtge. It will be useful to diew, then, how 
the explanations of the learned prelate have rendered all rationa) 
disputation between science and orthodoxy henceforth impos* 
Bible ^ it will also serve to convince religious men that they need 
not now, from scruples of conscience, refuse to give their assent 
to the sound theories of science ; and, lastly, it is of importance 
&1 giving a more extensive difiiision to accurate ideas respecting 
thd book of Genesis, and the principal geological facts related 
in it, that the useless discussions which frequently arise in the 
world may be avoided ; — such, for example, as disputes with 
regard to the age of the world — ^the universal deluge — whether 
the fossil shells were produced by the Mosaic deluge, &c. 

By distinguishing, in the language of Moses, the ei^pressions 
in common use, which it was necessary for him to employ, in 
(Order to be understood, and by making allowance for the difier- 
etice of times and of nations, and for the genius of the Hebrew 
language, and by adhering, at the same time, to the narrative 
of the historian, M. de Frayssinous has consecrated, by his suf- 
fbige, interprertations which have been elicited by a conscientious 
judgment. Henceforth the cosmogony of Moses, assuming in 
some degree a different character, presents only an assemblage 
of facts, which enter, without effort, under the dominion of the 
natural laws, imposed from the beginning by the Creator of the 
universe, and which, therefore, harmonize with the enlightened 
opinions that may be formed regarding the origin of the globe. 
For this important observation must not be overlooked : Moses 
lays down his cosmogony in few words, and in very general 
terms ; and the meaning of the word day being once fixed, we 
have only to consider the order and succession of creations there 
recorded. M. de Frayssinous shews the agreement thus subsist- 
ing between scientific facts and the Mosaic record, viewed *in its 
true light, and in this respect he renders an eminent service to 
religion, to science, and geology. 

When, in fact, we call to mind the lamentable disputes which 
have taken place, in these latter ages, on the subject of the 
Book of Genesis ; when, on the one hand, geology, formerly 
to theoretical, appeared to encourage the attacks of infidel phi- 
losophers, and, on the other, religious men, possessed sometimes 
of tnore zeal than science^ denounced, with so much beat, opi- 
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the perfidious and calumnious insinuations which a disordered 
mind would endeavour to propagate against men of science in 
general^ and geologists in particular. All that the learned now 
request) is, that they may be allowed to enjoy in peac^ the fruit 
of their labours, and that the cause of religion may not be in- 
considerately blended with the results of their inquiries. 

We must observe, that, with respect to ourselves, we only 
consider the Book of Genesis here as an historical monument of 
the highest antiquity ; in other words, simply in a scientific 
point of view : any other mode would be out of place in the 
bulletin *. Buffon, De Luc, Buckland, Webster, &c. have given 
great interest to this examination ; and it is time that the con- 
ventional ridicule which some learned men attach to the study 
of this valuable monument should be done away with, when so 
much labour is every day applied to the scrutiny of the cosmo- 
gonies of the Chinese, Hindoos, and Egyptians ; when history 
does not even disdain to interrogate the dumb monuments of 
the remotest dates, or the most extravagant allegories of the na- 
tions of antiquity. Without seeking to support an opinion en* 
particular mode of thinking, one may take cognizance of a fact, 
and intolerance would be as blameable on the one side as on the 
other. 

The Bishop of Hermopolis, resting on St Augustine's opinion 
with regard to the meaning of the word dat/^ expresses himself 
in the following manner, on this fundamental question. " The 
chronology of Moses dates less from the moment of the creation 
of matter than from that of the creation of man, which only took 
place on the sixth day. The sacred writer computes the num- 
ber of years of the first man and his descendants, and the chro- 
nology of the Holy Books, therefore, is made up by the com- 
putation of the years of the successive patriarchs ; so that it ex- 
tends less to the origin of the globe itself, than to the origin of 
the human species. Henceforward we can say to geologists, 
dig as much as you please into the bowels of the earth, if 
your observations do not require that the days of creation 
should have been longer than our ordinary days, we shall con- 
tinue to follow the common opinion respecting the extent of 
these days ; but if, on the contrary, you discover that the ter- 

* Bulletin des Sciences Naturelles. 
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mena which have changed* their order or inclination, ar^ anterior 
to the existence of man. 

God, as M. de Frayssinous has observed, could certainly, by 
an act of his will, have created at once the whole consolidated 
earth, and all the bangs which embellish it ; but as nothing pre- 
vents us from thinking that the will of the Creator might have 
received its accomplishment by a concatenation or suceessioii of 
efibcts, more or less rapid, or slow, with reference to the duration 
<^ human life, and as orthodoxy makes no opposition to the tax 
days^ work being considered as six indeterminate periods of time; 
and, moreover, as Moses has not entered into a detail of the first 
causes by which Grod determined this succession of effects, and 
as the only circumstances which he relates agree with observa- 
tion, or with the inference which the laws of nature authoriae^ 
we can without difficulty admit this succession or concatenati(m 
6f effects, dependent upon first and pre-existing causes, which has 
successively, and in the way of consequence, brought about the 
formation of the earth, and the modifications which its surface 
has undergone. 

Following, according to the Bishop of Hermopolis, the series 
of the six days^ work, we shall briefly make known the rest erf 
this conference. 

On the first day, God created the Jieavens aiid the earth. At 
first the earth was covered with water ^ presenting the appear* 
once of a dark abyss ; but God said^ let there be lights atid 
there was light. With regard to the creation of light before the 
sun shone in the firmament, M. de Frayssinous demonstrates 
that the objections which have been made on this subject are of 
no validity ; admitting, always with the learned prelate, that 
Moses meant less to say visible and produced light, than the 
creation of the substance which may develope light. He founds 
his opinion on the researches of Dr Young, and those of M. 
Fresnel, which have made the theory of vibrations prevail over 
that of emission, which Newton supported. According to the first 
of these theories, the creation of the fluid which was to become lu- 
minous, was independent of the creation of the sun, that star 
being even considered, since the time of Herschel, as an opaque 
body, and therefore light may have been in fact produced from 
the beginning. 
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but confines himself to some general reflections, with the Tieir of 
diewing that this successive formation of beings is not opposed by 
any authenticated observation. In (kct, the second period design* 
natesthetime when an equilibrium must have been established be* 
tween the waters of the sea and those which are contained in the 
atmosphere ; the third, that when the successive diminution of the 
waters uncovered the first surfaces of the earth, which hence- 
forth were enabled to invest themselves with that primitive ve* 
gelation, the remains of which are found in the oldest secon- 
dary rocks ; but here it is necessary to clear up a difficulty which 
has frequently been adduced as a very embarrassing argument, 
and to which recent observations enable us to give a satisfactory 
explanation. How could plants have grown and propagated at 
a time when the sun did not yet shine in the firmament ? The 
proper heat acquired by the terrestrial globe from its original 
incandescence, was sufficient to develope and support this vege- 
tation, and may explain the apparent difficulty in question. 
The central heat of Buffbn, which has thrown so much discredit 
on die theory of that illustrious naturalist, is now among the 
number of the most accredited facts, and is supported by all the 
observations in geology and physics. The phenomena of volca* 
noes, earthquakes, and hot springs, can only be accounted for 
by this hypothesis ; all the circumstances of which are moreover 
in accordance^ as M. Fourier has shewn, with the mathematical 
theories respecting the cooling of bodies submitted to the in- 
fluence of a high temperature. We were the first who, in these 
latter times, endeavoured to revive the memory of Buffbn with 
regard to the fundamental ideas of his theory of the earth, 
and to explain all the changes which the animal and vegetable 
J^^ngdoms have undergone at the surface of the globe, principally 
on the ground of* the reduction of temperature. Our theory on 
this subject was even extended by a learned Englishman, Dr 
Crichton, who proved the independence which the original cli- 
mate of the terrestrial globe must have maintained with respect 
to the solar heat. All the proofs which he adduces form a blaze 
of light which leaves no doubt regarding this subject ; so that, 
proceeding from this important datum, we not only can conceive 
how the primitive vegetation of the earth's surface could have 
exists independently of the solar heat, but the same observations 
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times were proportioned to the onginal vegetation ; jyod this is 
the reason why we find everywhere remains of elephonta, rhi- 
noceroses, lions, &C. Animal and vegetable life has been modi- 
fied in the same points, by thecantes^hich we have just ^flialed 
out, the diminution of temperature at the surface of the-|^obe, 
and the establishment of terrestrial climates. 

M. de Frayssidous then discusses the question, Whether the 
stars are inhabited ? ^^ Fontenelle^s FluralUy of Worlds may 
perhaps, he says> be nothing but an ingenious romance, but you " 
are free to see a reality in it.^^ He next examines the question 
so much agitated at the present day, Whether the human race 
constitute a single species ? All the moral reasons which he 
adduces in support of the opinion that men are derived from the 
same source, are of great vaUdity ; and he admits Buffon^s ideas 
regarding the differences which the influence of climate, food, 
and other causes, may have operated upon the original stock, in 
its successive generations, and which have produced the modifi- 
cations now observed in the different races. We have put it be^ 
yond doubt, that, with regard to animals and plants, it is neces- 
sary to admit particular centres or basins of production, just as 
we admit in physical geography, basins and hydrographic masses 
recurring over various parts of a great surface, or in opposite 
continents, and being affected among themselves by a variable 
number of differences and analogies. At the same time, the 
badns and centres of productions present similar, equivalent, or 
different productions, according to the places ; and the animal 
creation, like the vegetable, has been subjected to certain condi- 
tions dependent upon the form and nature of the soil, and the state 
of the air and waters, so that certain genera, and even certain spe- 
cies, are reproduced at great distances, and even upon opposite 
continents, without the possibility of supposing that they have 
arrived there by diffusion, or by proceeding from a simple osa- 
tre, or from several distinct centres of production. But these 
observations, which we believe it impossible to refute, may yet 
prove nothing with regard to the human species, and new facts 
are required, before science can adopt a rational opinion on the 
subject. 

The bi^op now passes on to the examination of the traditions 
respecting the deluge^ and brings together all the historical evi- 
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which differs in a remarkable degree from its duraUon in air. 
The sound of a bell struck under water, and heard at some dis- 
tance, has no resemblance to that of a bell struck in the air. 
Instead of a prolonged sound, there is only heard under water • 
a short and sharp noise, ^which I can compare to nothing bet- 
ter than to that of two blades of knives struck against each 
other. On retiring indefinitely from the bell, the sound always 
preserves this character, only diminishing in intensity. The 
perception of a sound so sharp and short coming from a distance 
of several leagues, causes a feeling similar to that which one 
experiences on seeing distant objects through a telescope with 
the clearness which that instrument gives to them. In making 
the experiment at intermediate distances, the sound always ap- 
peared to me the same in nature, insomuch that I found it im- 
possible to distinguish whether it came from a strong and distant 
stroke, or a weak and near one. It is only at a distance of about 
200 metres, that the ringing of the bell begins to -be distinguish- 
able afler each stroke. In the air we observe a phenomenon al- 
most entirely the reverse. The strokes applied to a bell are 
more distinctly heard at hand, whereas at a distance there is 
only heard a continued and almost uniform tingling. The re- 
sistance which the water opposes to the vibrations of the bell, 
does not afford a sufficient explanation of this fact, for the same 
sound heard out of the water was much more prolonged ; the 
sound of a bell was very well recognized, which would have been 
impossible, in listening at a distance to the same noise transmitted 
in water. This phenomenon is explained by the nature of the vi- 
brations of sound in water. It is known, in fact, that, in the vibra- 
tory motion of a fluid, the duration of agitation of a particle is 
equal to the radius of the spherical portion of the fluid which is 
originally shaken at the commencement of the motion, divided by 
the velocity of transmission of the sound. The first of these 
two qualities is necessarily smaller in water than in air ; the 
second, on the contrary, is greater ; whence it follows that the 
duration of sound ought to be much less when it is transmitted 
through water, than when propagated in the air. 

The second remark relates to the non-transmission of (he sound 

from water into air^ when the vibrations which are propagated 

in the water arrive at its surface under a very small angle. Thus, 
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tween the phenomena of the propagation of sound in Uquids, 
and those observed in the propagation of Kght. 

Observations on the Fluids contained in Crystallized Minerals. 
By William Nicol, Esq. Lecturer on Natural Philosophy. 
Communicated by the Author. 

To Professor Jambson. 
Dear Sir, 

X3eing under the necessity of going into the country, I can- 
not at present continue the investigation I was engaged in, con- 
cerning the fluids contained in the cavities of crystallized mine- 
rals. I shall therefore now give you the result of the observa- 
tions I have already made. 

About two years ago, when polishing a fragment of a crystal 
of sulphat of bary tes, having a cavity containing a fluid and a 
small moveable globule of air, a partial rent took place from the 
siirfoce into the cavity. The consequence was, that the globule oif 
air immediately began to expand, and continued to do so until the 
whole of the fluid was expelled from the cavity. The fluid did not 
form a continuous line along the rent, but appeared in the form 
of three or four distinct globules, one of which was considerably 
larger than all the rest. After inspecting these globules for some 
time, and seeing no change in their appearance, the fragment 
was laid aside. On examining it next day, each globule was 
found to be a solid crystal, having the primitive form of sul- 
phate of bary tes, namely, a right prism with a rhombic base. 
The waste by evaporation, if any had taken place, must have 
been very little, for the crystals seemed to be nearly as large as 
the globules from which they resulted. 

Some time ago, I found in my cabinet a crystal of sulphat of 
barytes, containing several cavities, in each of which there was 
a fluid, and a moveable globule of air. With several of these I 
have succeeded in getting the fluids to the surface through pai*- 
lial rents, in consequence of the expansive foi ce of the air. The 
fluid always oozed out in the form of distinct globules, of differ- 
ent magnitudes, one of which was generally larger than all the 
rest. The globules, however, from different cavities, assumed 
different appearances. Those from one cavity, for instance, 

2 
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visible. The crystals were completely immersed in the fluid, 
together with a few minute globules of air, which had come out 
of the cavity. The crystals daily increased in bulk, with a 
corresponding diminution of the fluid ; but a fortnight elapsed 
before the crystallization of the fluid was complete. Even then* 
a slight degree of moislure could be observed on the surface 
of tbe crystals, and also on the space included within them, and 
this moisture still remains. Some of the globules, which are ex- 
tremely small, still remain in a fluid state. When the crystals 
attained such a size as to come near the surface of the fluid, the 
edges of the upper surface of some of them gradually rose above 
it, and these have now tbe form of an inverted four-sided pyra^ 
mid, a form which is often assumed by muriate of soda, when 
slowly crystallizing. 

The elasticity of the globule of air in the cavities of all the 
crystals I have yet examined, is evidendy great, for whenever 
a rent was formed, the globule, however small before, always ex- 
panded to such a degree, as to expel the whole of the fluid. In 
the cavity of fluor-spar above mentioned, the globule of * air ex- 
panded to more than the size of the cavity, for a part of it even 
escaped along with the last portions of the fluid. Indeed I 
hiave repeatedly found the elasticity of the air to be so great, 
that when a direct opening was suddenly formed into some ca- 
\7Ues of sulphat of barytes, the whole of the fluid was blown out 
in an instant, not a trace of it being left behind. 

I have observed a very curious property of the globule of air 
in the fluid cavities of various minerals. These globules, when- 
ever they are moveable, always occupy the upper part of the ca- 
vity in which they occur ; but if the end of a heated wire be 
made to touch the surface of a crystal next the under side or 
end of a cavity, the globule of air immediately descends to it, 
and that, too, with a rapidly accelerating motion. On removing 
the wire, the globule immediately ascends to its former posi- 
Uwi, but with a uniform motion. Perhaps you can afford an 
explanation of this phenomenon. I am, &c. 



Edinburgh, 
4M May 182a 
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' The firit fpedmaf gas is oomparativdy eaaiijig«afdcd«gaDBt 
uA avoided ^ thedaCter 4b Biibtile,-^he yaetj pestileooe nd boK 
of the Hiuiers,**--«prh]g8:iiito action as anatantlyr as tfae^Hghttiiiig 
of iheavcD^ produch^ the most fearfiil destruction, and tfaeiOHBt 
jqspalling catastrophes, sweepng before itrmen^ hc«ae% andfonu 
terials, like chaff before the wind, in one mingled mass of hom> 
ble ruin. 

-'"These disasters, though Tiolent and dreadful^ -are happily of 
riMt duration ; and the bold, unyielding, and persevering qnrit 
oTthe miner, in a short time repairs the wreck ; the labours^lire 
y^sumed as if no such disaster had taken place, and that with a 
degree of cheerfulness which has greatly surprisedeveryoMf.*^" 

There is, however, an accident of a different kind from these 
before mentioned, which, though in general very slow in its pro- 
gress, is most difficult to overcome, because, though slow in 
progress, it goes on unremittingly, guns strength hour after 
hour^ and day after day, and, in many instances^ pats the 'skill 
and' persevering exertions of the miner ^o defiance ;*^this is, 
common burning fire in the coid mines, theignition of tlieiooal. 

This fire arises from three causes : IH, From (the fiame of a 
blower in the coal, from which the carburetted hydrogen issues 
with such violence, and in such quantity, that the noise is fully 
Icruder than the noise of steam isisuing from the valve of a steam- 
engine boiler, when fully opened, and steam in abundance with- 
in the boiler ; or, by the blast of an explosion, which is a iHagH- 
snne of blue and white flame, of intense heat, which sets fire to 
the small coal-dust of the roads in the mines ; for this fiery blast 
niftver sets on fire the solid coal, though the blower does so in 
some instances ; Mly^ From spontaneous ignition, which is the 
most common, arising from the decomposition of pyrites amongst 
the coal rubbish ; for, however abundant the pyrites be among the 
s6lid strata, and though in contact with water, no decontposition 
takes place, but, in the loose rubbish, the contact of air will isoon 
produce fire, particularly if aided by the contact of water or 
moisture ; Sdlt/, From accident and inadvertency by the contact 
of cbmnion fire with the solid coal, or with the coal I'ubbish. 

■ For the extinguishing of these fires several methods are in 
practice. In some instances, the fire, if not of great exti^nt, or 
only very recent, can be put out by throwing water upon the 
burning mass ; but if pyrites abound, the application of water 
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The rectangular Unes represent the amie which is to be eanied 
around the burning mass, along the pavement of the coaL In 
thiB mine^ a puddle of day, of from six to eight feet tluck, is to 
be carried all round from the roof to the pavement of the ooal^; 
then, there is to be left an open air-course, of about five feet 
wide around; and upon the other side of this mine or mn- 
course, a clay-puddle, edmilar to the former, and parallel with 
it, is also to be carried round ; and the object is this:— when the 
burning extoids to the inner day-puddle, it may become heat- 
ed ; but the caloric, as fast as it is generated, will ascend to the 
surface by the mines a and b; and the other clay-puddle will, it 
is expected, effectually prevent the heat from extending to the 
coal-pillars on the other side. Besides, the air-course gives a 
ready access to the miners around the burning mass, to repair 
any breaches in the puddle ; and if need be, water can be intnv 
duced, in the extremity of the case, betwixt the two paddle-walk. 
The small dots represent the fire or burning mass, which exists 
chiefly in the rubbish of the mine. 

This is a very hazardous operatkm for the workmen, on ac- 
count of the deleterious vapours ; and, for their security, a pit has 
been sunk to the coal at c, in order that, as soon as the mine 
communicates with the pit, the fresh atmospheric air may de- 
scend the pit, and ascend by the mines to the surface ; and we 
know that this determination of the air will take place, both frcnn 
physical principles, and from experience. The workmen will 
then always descend by the pit, where the fresh air is going 
down, and thus secure to themselves, at all times, a safe retreat. 
Without this precaution the miners could not pursue their work 
in the mine. Hitherto the mine has gone on successfully, al- 
though with dangnr ; and we have every hope that the enemy 
will be eventually subdued. 

The Polton Cdiliery was discovered to be also on fire, in No- 
vember last, in the wastes of the eight feet coal. 

The air in this coal having stagnated, and becotoe unfit for the 
respiration of the miners, a large circular iron grate was, (pre- 
vious to the fire taking place,) suspended from the top of the 
pit containing burning coals, in order to rarify the air in the 
shaft, and produce a drculation, which had the desired effect^ 
See Fig. 4. Plate III ; but one day, some mischievous boys dis- 
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as they proceeded, they came to the body of Kerr, which, 
from feetiog, they found to be lifeless. SooimerviUe instantly 
concluded that they had deviated from the direct path by whidi 
akme escape could be made, as they had not found K&rr in their 
progress inward ; they resolved, therefore, to retrace their steps, 
but they had scarcely determined to do so, when SommerviUe^s 
lemaining companion Brown, said to him, ^^ Fm gome. !^ and 
instantly fell down. Sommerville, for some while, crept on his 
knees and hands, but the muscular energy of the arms soon fail- 
ed ; he then crept on his knees and elbows, but made very little 
progress, from the extreme feebleness and relaxation of the sys- 
tem. He, however, resolved, as a principle of self-preservation, 
to keep in motion, as he was yet sensible that if he lay down 
he would in all likelihood perish. In this way he continued for 
about an hour and a half, and made only a very few yards pro- 
gress. While in this most trying situation, such was his intense 
anxiety for the a{^)earance of men for his relief, that he fre- 
quently imaged he saw the lights of candles, like twinklii^ 
stars ; but his senses were such, that he reasoned with himself 
that this was all delusion. At last relief came to him, and he 
was earned out quite exhausted, by two of his companions. 
The four others who had come down, boldly and deterrainately 
went onward, and found Brown apparently lifeless. With great 
difficulty they carried him towards the pit, and immediately 
upon their coming to good and fresh air. Brown shewed signs 
of reanimation ; and upon being drawn up to the pit top, he, 
in a short time, so far recovered as to be able to walk home, sup. 
ported by two of his companions. 

As there were medical gentlemen in attendance, the ordinary 
methods for resuscitation were tried with Kerr and Davidson, 
but without effect, and they found that Kerr had been seized 
with a locked jaw. The others who escaped were attacked with 
vomiting,, which is a common consequence in such cases, and the 
only, other bad effect they felt was violent headach,— -which also 
is. a common consequence. 

Whitehili Colliery took fire from spontaneous ignition ; and it 
is supposed, from investigations made, that this happened about 
three years ago, by water descending from a sand-bed in the al. 
luvial cover, and moistening the mine-rubbish, which produced 
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demnpoHtioB <■ uk pvniB .^bmit liiiH nianniE ff^ tw 
bummg faecHK ^nm%. and the HHOii^a- of llie csoUierr, Mr 
Dewar, I miug ii iiiimil where the mas of bunmii: matehak 
was, with — "^ prontptitiiae aad deoBan penofatBd the nia- 
aooij of an ady awing pit, where he knew there was a ■and-hed 
wiA moch waur, aid ha^ made wooden pqaa^ oom^erod ll^ 
water down the shaft to the pit-hotttcHD : fiom that point he 
carried the pipes with Ae water horiaontaUT through the wind- 
ings and tunrings of the mme. and poured the water uptm the 
vei^ of the buinin g materialK. This rery dangewwis serme 
he aooomplished in the most expeditiouB mamer, and k does 
credit to his spirit and zeaL He saw, howerer, that akhough 
the water was pomed upoo the burning mass, night and day, k 
was im p ossi b l e to throw n upon the great bodj of the fire. At 
this crisis I was sent for, and 1 was able, by keeping ckise to 
thefallenroof, toa{^»oacfainthinafewyardBof tbefire, which I 
feund bunung like a famaoe, and the superincumbent rode strata 
red hot The hot air immediately dbove our heads floated fiiU 
of smoke, and was insufferably hot, so that it was dangerous to 
raise up our heads, and we felt that the roof above us was con- 
siderably heated. 

After considering all the circumstances of the case, we resoi- 
ved to cut a mine, if possible, around the burning area ; but af- 
ter considerable exertion, we found this impracticable; and we 
saw in the course of this trial, that the roc^ had fallen to a con- 
sideraUe height, and that the fire had communicated itadf to an 
upper bed of coal. The case then became critical and alamv- 
ing ; every circumstance of the mines was considered, in order to 
devise the best plan for extinguishing the fire. 

The coal was level free, and the colliery had a drainage 
through oth^ adjoining collieries ; from this circumstance the 
discharge of the water could not be stopped by ordinary means. 

The eight feet.coal, in oming was, is situated 

eleven fiithoms above th«J| water of the eight 

feet coal descended tkMril J, ^^^ there dis- 

charged itsel£ To ft^'^ communicated. 

We therefore ie8olv«4 b to extinguish 

the fire. At eafih c eet below the 

pavement of the a in the rock. 
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two feet deep, in the opposite sides of the pit, and into dtese 
giooves logs of wood Airteen inches upon. the side wereWd as 
a floor acioss'die volume of the pit; th o s e w er e co v ered tr ans f y c wfc . 
ly with boards, and ovinr this was laid a wril wrought ^dftjr pud- 
dle eight feet thick ; and in order that tibe aoounlidated water of 
the mines might be draim off at pleasure^ cast-iron pipes 'indi 
valves at top opening upwards, w«e inserted throi^ ithe aoaf- 
Ibiding and puddle, in two of the pits toward the «dip, and a 
rope frcfm each of the valves was secured near die inouth of cadi 
pit These pipes had a cdUar cast upon them, so as the pipe 
n%fat rest upon the £soe of the scafiblding. 

The section of the colliery is represented figure 5, Plate III ; 
and the timber scaffolding widi the clay puddle, pipe and vahre^ 
are represented figure 6, Plate III. 

While the burning was going on progressively, the filesh idr 
descended the pit a, figure 6, passed through the burning mass 
at c, and the vapour and smoke ascended the jnt 6, in a nsodei^ 
rate volume and slowly. In tins pit A, there was a stair iar the 
men descending to the mines, and as this was the pit to tbe 
rise, or crop, the air, as a natural consequence, always ascended by 
that pit. But as the communication below the e^t feet odai 
at the pit b had to be stopped, it was altogether impossible to 
accomplish this while the stair remained in it, and no man durst 
venture down one iiithom without losing his life. It therefore be- 
came iiecessary to reverse the current of air, so that the fieah 
air might descend the pit 6, and ascend by the dip pit n, 
contrary to its natural course. To effect this, a large imQ 
grate, capaUe of holding nearly a ton of burning coals, was sus- 
pended by a chain in the shaft a ; the pit 6 was then covered 
over at the top, until the shaft a became heated by the fire in 
the grate ; then the scafiblding was quickly removed from die 
mouth of the pit ft, and the reverse circulation instantly took 
place. The miners then with perfect safety removed the stair — 
cut off the communication to the splint coal at the pavement of 
the eight feet coal, — and this being accomplished, the grate 
with the fire, was removed from the pit a, and the circulation 
returned to its ordinary course. Meantime, the water being 
prevented from descending to the splint coal by means of the 
caffoldings and clay-puddles, it accumulated in the waste. 
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wards, and, od the Slst May, the last day on which I have a 
repcMt of the temperature, the thermometer stood at 84**. 

As this subject is very interesting, the register of the tern* 
perature as taken by Mr Dewar is annexed. 

We therefore conclude, that the fire is about extinguiabed, 
and that our labours will be successful We now expect that 
the temperature will progressively lower by slow degrees, be- 
cause there is a vast mass of heated rock, oonaderably above 
the immediate contact of either water or steam. 

It has been a matter of physical investigation to show by what 
chenucal action spontaneous ignition is generated in those coals 
where pyrites abound. Air and moisture seem to be indispensa- 
bly necessary ; and it is also requisite that the coal rubbish be of 
considerable thickness, — ^for, if it is only a foot or two in thick! 
ness, the decomposition will take place with a very small d^ree 
of heat, but fire will not be the consequence. In this case, it 
appears that the heat is dissipated the instant it is formed ; 
whereas, when the heap is of several feet in thickness, there is 
a certain degree of pressure, and the heat, as it is formed, accu- 
mulates. This accumulation of caloric hastens the more rapid 
decomposition, when heat is also more rapidly generated, and 
that to the point when actual ignition commences. The heat 
and fire which are generated in wet hay, seem to depend on d- 
milar circumstances ; for, without accumulation and pressure, 
actual fire will not take place. As to the chemical action, seve- 
ral principles may be acting, namely, the decomposition of at- 
mospheric air, when the iron of the pyrites seizes the oxygen of 
tiie air, and sets the latent caloric free ; the oxygen and hydro- 
gen of the water may highly contribute to encrease the tempe- 
rature ; and we know that it is a common occurrence for the 
cold rubbish, which is mixed with pyrites, at the mouth of pits, 
to take fire from the same causes ; but depth and pressure are 
always necessary to produce the result. 

What I have thus narrated, and explained by diagrams, 
sAiews the risk to which mines of coal and miners are exposed ; 
in particular the latter, who arc brought into the most trying 
[Mtuations, surrounded with darkness and the pestilence, — where 
the mind has full time to contemplate the danger, and the 
approach of death ; and when the thought of home, of a wife, 
and of children, touch the heart with the most painful and 
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most intense solicitude: a situation altogether different from 
that of our brethren who are surrounded with death, in the fury 
of battle, or in the overwhelming storm of the uplifted ocean. 
In these last cases, the hurr^ of action, and the necessary con- 
tinued exertion, give but little time for the mind reflecting on 
approaching fate, or on the ties of friendship, or of home, and 
its endearments. 

Such casualties in coal-mines as I have described, shew the 
necessity of great watchfulness to prevent the generating of fire; 
or, if generated, of preventing its becoming irresistibly power- 
ful ; and also, how necessary it is to act in all cases with prudent 
decision, having, at the same time, in view a due care for the 
lives of the workmen, who, in every instance, when required, go 
with cheerful alacrity into danger with those who conduct the 
necessary operations. 

To the laborious and hardy miner we owe much ; not only, 
as regarding many of the comforts of life, but also as regard- 
ing th^r direct influence in increasing our national prosperity 
as the greatest manufacturing country in the world. 

BonrBUHOH, Map 22. 1828. 
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AMraci qf a Memoir read befbre the Wemerian Societgf, gi- 
ring an account of Experiments directed to ascertain the 
Principies of Attraction and Repubion in the Lunar Rtn/e^ 
■Sfc. ; a Description of several Varieties of the Instruments 
constntctedjor ^lat purpose ; and some Applications ^ Ae 
Observations made^ as illustrative of other Subjfects. By 
Mark Watt, Esq. Member of the Wemerian Sodety^ Sec. 

JL HIS paper commenced by some remarks on the unsuocessfui 
attempts that had been made, to determine whether the limar 
beam had any calorific prc^rties or not. And, laying this sub- 
ject altogether aside, the author considered it more probable, 
that he might succeed in exhibiting, with sufficient certainty, 
the attractive influence of the moon ; a principle which it was 
generally acknowledged to possess, from the coincidence of its 
monthly revolutions with the flux and reflux of the sea. The 
received calculation also being, that the attractive power of the 
moon upon our globe, when contrasted with that of the sun^ was 
as 10 to 3^ from her greater approximation to the earth. 

The different forms of the instrument used for making ob- 
servations on the attracting luid repelling powers of different de- 
grees of light, were constructed on the same plan, with a view to 
the greatest specific lightness, and the least possible fricti<Mi, 
that motion might be pfoduced by the most delicate impulses 
of light. 

About 6 inches of the opaque part of the quill of any feather 
of a suitable size, was used as a balancing bar, which was made 
to revolve on a fine steel /.point, by means of a small agate cap- 
sule inserted into an aperture made in the quill, at about Jd of 
the length of the bar from the point to which the discs were at- 
tached. No fixture was. used for the cap, the elasticity of the 
medullary part of the qaill holding it with sufficient firmness. 
The discs being affixed to one extremity of the quill, were ba- 
lanced by any small weight at the other, and they traversed like 
a compass-needle. 

The following substances were tried : A circular piece of 
dark coloured velvet, about 4 or 6 inches diameter, stretched on 
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also trmveraed F either way to the influence of a powerful horae- 
flhoe magnet, when placed so as to rest against the glass, the 
hand being quickly withdrawn. 

The feathers generally begin to move slowly ; in a few se- 
conds they uniformly turn the points of their filaments toward 
the source of light, and their sides being parallel to the direction 
of the rays ; and whenever they assume this relative position 
they rest If the flame is placed opponte to the tips of the fe». 
thers at once, they move little, or not at all. If the rays of 
light are made to fall upon their planes, at angles of 40°, 99*, or 
15(f , they will traverse only to the extent of these degrees, and 
then remain stationary. 

The gold-kaf, for the first hour or two after it is formed into 
a disc, and put under the cover, shews extraordinary sensibility 
to the influence of light. It indicates the effects of the light o(F 
a candle at the distance of from 15 to SO feet from the flame. 
If not kept in the dark, and in vactio, it soon loses this suscep- 
tibility ; and, in nx or eight hours, will not move at a greater 
distance from the flame than two feet. 

The gold leaf always turns the edge of its disc to the light, in 
whatever position the candle may be placed. ' 

The silver leaf is equally senritive to the impulses of light, 
and never loses this property to the same extent as the gold. If 
thoroughly dry, and placed in vcunio, it indicates the influence 
of light, when 9X) and 25 feet distant from the flame of a candle. 
Several of the leaves tried, whether kept m vacuo or not (if 
preserved from the light), when exposed to the attractive and 
repulsive properties of the rays issuing from the flame of a can- 
dle, always moved toward the light, at a distance of eight and 
ten feet. The silver leaf has a movement peculiar to itself. It 
first turns the front of its disc, and then its edge ; and this move- 
ment is often so constant that it will oscillate for hours in an arc 
dT 90°- When it has lost part of its susceptibility to the im* 
pres^ons of hght, it is so attracted as to move dll its disc cof»- 
jronis the source of the light. In this state, it loses its vibratory 
motion, and takes a minute or two to traverse 45^ 

The gold-beaters^ leaf moves at the distance of six feet from 
the flame. It tiurns its edge to the point from which the light 
emanates, and then rests. 
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Mfewing the noon's apparent course, like the shadow of the 
pKJOon of a dial. 

The sSver-leaf only continued a vibratory movement, but the 
arcs of vibratiofi were evidently regulated by the position of the 
luminaiy in the hemisphere. 

The movements of the feathers, and of the discs made of the 
gold and nlver lef^, are the most constant and decided, lite 
tips of the feathers are always attracted to the moon. And^tiicy 
have frequently been observed to commence their naotion a feW 
seconds after the beam has been allowed to faU upon fhem, in 
whatever angle their planes may have beeq resting, m r^tioii 
to the incident ray. They have traversed, occanonally, 170^ in 
a minute ; and when the tips of the feathers came neariy opp^ 
site to the satellite, they stopped. It is only those fi » thcr s of 
the peacock that have a greenish hue when we look down i^ 
on th^r surfaces, that seem to be most attracted to the li|;ht cf 
the moon. Those feathers where the bright purpIMi tsolour 
prevails, evince a more uncertain effect. These instrtiments will 
stand for hours in a room without moving, if placed In a ritUA^ 
tion where the beams do not impinge upon them. 

These experiments have been often repeated, as opportunities 
occurred, for the last six months, and with every possible 'p» 
caution. And there appears to be the greatest powers of attrac- 
tion and repulsion in the moon's influence, from the time she 
has completed her first octant, till she is in quadrature oi* gb- 
bous. There seems less attraction when she is full, and thb 
may arise from the moon's being then in opposition, and dib 
li^t must be reflected from it at that time almost direcOt 
against the light of the sun ; whilst, when passing through h^ 
other phases, her reflected light will cross the light of the sun ii 
acute or right an^es. 

It is not mere motion that has been observed in these instru- 
ments, but a movement evidently regulated by the source from 
whidi the light is emitted. 

In performing these experiments, attention must be paid to 
the following circumstances : The cover used should be large,* 
thin, and purely transparent ; a card should be placed in the 
centre of the stand, divided into quadrants and points, to mark 
the progress of the revolving bar ; regard must be had to great 
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calculation, would present about a milUon of points to the light 
These facts agree with some principles generally received, as 
establishing many coincidences between the phenomena of light 
and electricity. 

Some farther observations were made on the effects of the 
rays of light on bodies of different forms. While bodies 
having phmes, turned their edges towards the source of the 
light, and their flat rides parallel to the line of incidence, Ixidies 
of a concave shape vacillated continually in an arc of from 5° to 
46**, according to the intenrity of the beam of light. BocUes of 
a cylindrical form, crossed tbe line of incidence at an angle of 
about 25^ Transparent lenses (as of amber) keep their axes 
parallel with the incidental rays. And spherical opaque bodies, 
when nicely suspended or balanced, have the tendency to re- 
volve continually when the beams of the sun fall clearly upoo 
them. 

Some applications were made of the phenomena described, ai 
farther elucidating facts already known, as the attracti<»i of the 
leaves and petals of plants to the light, — ^the formation of crys- 
tals, — ^the knowledge that birds and quadrupeds seem to possesB 
of the cardinal points, as probably arising from the sensibility of 
their hairs and feathers to the impressions of light, electrici^, 
and magnetism, and through them to the nervous system and 
sensorium. As farther explanatory of the polarity of the needle, 
if any current of magnetism is allowed to exist, and of the diur- 
nal variation of the pointing and dip, as dependent on the mo- 
tions of the sun : And from the principle that light attracts bodies 
or the parts of bodies that have been in the shade, and repds 
that which has been for some time exposed to its influence, pro- 
during by this means a continual revolution in bodies of a aphe^ 
rcndal form ; it is thought probable that this may be one cause 
of the diurnal rotation of the earth and the planets. 

It has not been observed that any of these bodies indicate 
the electrical changes of the atmosphere ; because the changes 
in respect to them must be general, or affecting each part of 
them equally. The silver-leaf, indeed, has sometimes a curious 
vibratory motion ; but these vibrations are evidently regulated 
by any beam of light falling on the disc. Two of the discs 
suspended on two pivots, and opposed to each other, would no 
doubt act as an electroscope. 
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think proper, — and that the Justices in Petty Sessions shall 
alone be competent to decide every question that may arise be- 
tween societies and their members, without the power of any 
appeal whatever. 

These extraordinary enactments have been thought neces- 
sary^ not only to secure contributions adequate to the pronused 
benefits, but also to put an end to the pernicious system of ma* 
nagement which at present obtains among Friendly Societies 
in England. The meetings there are commonly held in puUic 
houses, the publicans are in general the treasurers, peculatioD 
to a great extent* is said to prevful, and the members aie laid 
under the necessity o£ spending a large sum annually at the 
monthly and anniversary meetings. 

This is very difierent from the manner in which Friendly So- 
cieties in Scotland are conducted. The most rigid economy, 
and, in general, fidelity exist in their management; the ser- 
vices dL all the office-bearers, with the exception of the clerk, 
have been hitherto entirely gratuitous ; and their meetings are 
held in school-rooms, or other similar places, quite unoonneeted 
with public-houses. It may be therefore safely said, that not 
mismanagement, but miscalculation, has been the cause of fail- 
ure with Friendly Societies in Scotland ; and it is gratifying to 
be also able to state, that active measures are now every where 
taking to rectify this important defect, and place societies upon 
the most secure basis. Owing to these circumstances, it is be- 
lieved, the proposed bill was not intended to apply to Scotland. 

So long, however, as the above pernicious mode of manage- 
ment prevails among societies in England, it is naturally eon- 
eluded,. that any rules or tables, however accurately framed at 
first, will be ultimately rendered of no avail ; and it has there- 
fore been conceived that an end should be put to this system by 
the Legislature itself. But societies, on the other hand, con- 
sider such interference as an infringement of the rights of in- 
dividuals to manage their own affiurs, and as totally subver- 
sive of the independence of their institutions. The clauses re- 
quiring the appointment of irresponsible and irremoveable trus- 
tees, depriving the members of the right to appoint their own 
treasurer^ and annulling the power to settle disputes by arbi- 
tration, granted by former statutes, have proved particularly ob- 
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late invettlgfttion of the Hi^^ilAnd Sodet j hare aerred the mqe purpote, at 
lent finr aaoertaiaiiig the rate of sicknefla. The return of the 7^ aodeties re- 
ported, shew how many weeks of sickness occurred among the free members 
of each society in every decade or period often years, from fbout twenty to 
upwards of seventy years of age ; and taking the average sickness of emiA de- 
cade (which we gave in a former number), and assuming the allowance to be 
Ii.1 per we^ the total expenditure to the sick would be the same as if eadi 
free member had been entiUed to a yearly allowance or 
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Such is the view of the value of the annual sick allowances, or rather of a 
contingent annuity, according to the rate of sickness in each decade, as reported 
to the Highland Sodety of Scotland, given by Mr Finlaison in his Report to 
the Select Committee of the House of Commons on Friendly Societies In 
1825 ; and he has also given various rules and tables fi>r ascertaining the re- 
quisite contributions from members entering at any age to defray these al- 
lowances, similar to those given previously in the appendix to the Highland 
Sooiety*s Report. But as space will not admit of entering here into that pro- 
cess of calculation, and as, at any rate, it would not perhaps be easily under- 
stood by the class of readers for which these observations are intended, the 
method adopted in the body of the Report of the Committee of the Highland 
Society, which was considered simpler than that in the appendii^, shall alone 
be adverted to. 

The rate of sickness being found in the way already mentioned, and the 
rate of mortality from an average of the Northampton, Swedish, and CarUale 
tables, it was calculated what LnI of annual contributions for fifty years from 



» This article being chiefly intended for those who may not be familiar with decimals, it has 
bsen thou^t proper to give the f<dlowlng rule >- 

** To convert decimals into shillings and pence, doul^ the first decimal on the right of tilie point 
for shillings, adding 1 if the 2d decimal be 5 or above it. Consider the 2d and 3d decimals ^deducting 
50 if 1 was added to the shillings), as farthings, diminishing this number by 1 if it be above 12, and 
leas than 37* and by 2 if it be above 36. The 4th decimal may be neglected."— Ht^. Soc^Repwi^ 
p. 198, 197- 
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members entering a society at 21 years of age, would amount to with interest, 
when the survivtnrs arrived at the age of 70, and also at the death of the last 
member ; and likewise what L. 1 of weekly sick allowance paid to each of these 
members during sickness, would amount to with interest at 70 $ also, what an 
allowance of L. 1 for each death would amount to with interest, at the death 
of the last member. From comparing these, it was found, 1st, that if each 
member were to pay an annual contribution of L.!, from commencing his 
21st till concluding his 70th year of age, should he live so long, and then to 
cease contributing, such annual contribution would afford a weekly allowance 
during sickness from 21 to 70, of L. 1 : : 7 ; 2d, that a like contribution would 
afford to each surviving member, during life, after his 70th year, a life annui- 
ty or permanent annual allowance of L.58 : : 2^ Sterling ; and, 3d, that a 
like annual contribution would afford a sum payable at the death of each 
member of L.59 : 19 : 2. 

In order to illustrate these calculations, and to exhibit, in the simplest 
form, a view of the course of affairs in a Friendly Society, it was resolved to 
^* adopt the supposition of a society of persons entering in the 21st year of 
their age, and continuing united till all the members may be supposed to be 
dead, the society to commence with 1005 persons, and to admit no future en- 
trants. In tracing the progress of this society year by year, till all its mem- 
bers, according to the table of mortality, may be supposed to be dead, there 
is seen the accumulation of its stock for a long period, then its diminution, 
and at the death of the last member, its final extinction. Hence the means 
are given to draw conclusions applicable to all Friendly Societies at what- 
ever age entrants are admitted ; for the same terms of contribution and al- 
lowance calculated for a society which admits no new members, are applicable 
to a society which is continually recruited by new members of the age for 
which the calculations are made, or to a society admitting members at later 
ages, upon payment of a proper fine or regulating payment. *" With a view, 
alwi, to accommodate the payments to the circumstances of every individual, 
the contributions were contemplated under three different aspects : ^' 1st, as 
paid and accumulated annually ; 2d, as superseded by a single payment made 
at Uie commencement of the scheme, in lieu of all annual contributions ; and,. 
Sd, as superseded at any later age, between 20 and 70, by a single payment 
then made in lieu of all contribution after such later age. -t*** As explanatory 
of these calculations, numerous tables and rules are given fer all the four 
sdiemes, and from which there may likewise be deduced, by the ordinary 
rules of Proportion or Rule of Three, the necessary contributions for any 
other allowances than those therein assumed. As the tabular form, however^ 
Will ilhiatrate to ordinary readers the operations of a Friendly Society more 
distinctly than any brief set of rules which could here be given, we have 
compiled the following table from those of the Sickness Scheme given in the 
Report. 

« Rcpoct, p. 4& t lUport* p. 6S< 
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TABULAR VIEW of the Commencemml, Pragrett, and Terminatiui i^ t 
and Alitmancetjbr Sicknetsfrom 21 lo ^\ yeart <jfage, when the Sieknai 
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By this table it will be perceived, that, with the advance of age, the mem. 
ben (column S.) are every year dimininhing by death, and the ncknen (coL &) 
is every year increasing * ; hence, while the annual income <coL 4.). decrcaaea, 
the expenditure (coL 8l) increases. It will be likewise pexodved^ however, 
that when 4 per cent, interest (coL 6.) is added to the contributions (coL &), 
and also 4 per cent interest (coL 11.) to the distributions (coL la), and whai 
the total amount of the two latter (coL 12.) is deducted from the amount of 
the two former (coL 1>\ a large balance (cols. 13. and 14.) will for many yean 
be left in favour of the surviving members ; — ^that this balance will accumulate 
at first very rapidly, but afterwards more slowly until the age of 64, when it 
will begin to decrease \ — ^that at the age of 71 (in the middle of which year of 
age, both contributions and allowances for sickness were calculated to oeaae)^ 
it will be wholly exhausted ;— and that then both the amount (coL 7.) of the 
contribution with interest, and the amount (coL 11.) of the distribution, with 
interest, will be found exactly to equal each other. 

This society, it has been stated, is supposed to have begun with 1005 mem- 
bers, all at the commencement of their 21st year of age, or rather, owing to 
the contributions and allowances being considered as payable at various times 
in the year, with 1000 members, being the average number alive in the mlcfdff 
of that year of age, and to have adndtted no new entrants from its commence- 
ment tUl its termination ; — circumstances, however, which are not likely ever 
to occur in actual practice, and the conclusions may therefore perhaps at fint 
sight appear to be inapplicable to the operations of real societies. This lane 
number of members was assumed for the sake of avoiding the awkward and 
umuitural appearance of fractional parts in the annual mortality, which would 
necessarily have resulted, had a smaller number been token ; and, with re. 
gard to no new members being supposed to be admitted, it will be obvious 
that it matter? not whether the original entrants had remained the sole mem^ 
bers, or new ones been admitted at all ages, provided each new member of a 
higher age than 21, had paid— either a sum equal to the stock which the ori- 
ginal members had in the society, after defraying all their allowances, when 
they arrived at his age,— or a single or increased annual contribution that 
would ultimately amount to it,— or should have only been entitled to a lower 
rate of allowance than the earlier entrant, making the same payment. 

For example, the standard annual contribution of the original members be- 
ing L. 1, and the weekly sick allowance L. 1 : : 7, when the society has been 
ten years in existence, and these members have reached the middle of th«ir 
31st year of age, they would then have a total capital of L. 4701.025 (Table, 
coL 13.) or L. 5.2234 each (col. 14.), and this sum, it has been shewn, would, 
along with their future contributions, be all required to defray their future 
allowances. Now, as a member just entering at that age, has, with a very 
slight difference (owing to his being then in health which some of the first 
members may not now be), the same chances of sickness and death in time to 
come, with the original entrants still alive,~and as his future contributions 
are of less value (coL 15.) while his future distributions are of more value 

* By this columiif the aggregate amount of sickneH appean to be every year diminiahJiig, from 
the Slit to thc'SSth year of agcb liut although this is the caae with reigard to the society as a body, it 
win be found, upon dividing the sickness by the number of members alive each year* not to be api^. 
cable to them as individuals :— See the tabic of the Law of Sickness, with reference to an individual, 
given in the Niunber of this Journal for July 1827. 
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TABLS Omeinff <i« ^anwi/ Aeoumiiialim or Vaiiu </ tiu TeM and /adindH^ SlaA in 
OkaJniudtfaniiFimmJScltmnjTam^l to Ob fan qf agt, miilmfi Jrom a Ymrig Cm. 
tribuUm tn «adi Siiitan <^ £1 from 21 lo ^l gtfin ^ aft, telttn Om Ciitribulitmt efK. 



It niBV be Dientiuned, that the rapid accumulation of total and individual 
caiutal whidi takes place in the Annuity Sclieme, not only aritea from tlie wi- 
nual addition of interest upon the capital, but also from the Eurrlving mem- 
bers acixuiring right to both the contribuUona and accruing intereat of those 
who have died. The accumulation of csfHtal in the SickneM Scheme ia tbo 
owing, in a certain degree, to the aome cauae ; but in the Fuaeral Scheme, 
the fUnd ia diminiihed to the Burrlvora b; tluwe who die in early life. The 
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or the latter reduced, is the memberB advaiiGe in agew Let it be paMcnliriy 
remembered, that, if a sodetj's weekly wk. aUowanoe wei« the same nmi ai 
the annual contribution, thie amount that would be annually required by all the 
■ck members between 60 and 00 yean of tge, would be the aame as If ioafc meai- 
■ber in the society between those ages were to receive nearly damhU the amouDt 
of his yeariy contribution ; from 00 to 70 it would be the same as if eocfc were to 
receive somewhat more than/o# times the amount ; and above 70 it would be 
the same as if each of the members of that daas were to receive maratiiaijii* 
ftm times the amount of Ids annual payment This will shew the fldhM3f of the 
opinion always hitherto held, that as one member became old:anotlier y oimg^tae 
would enter, and in this way the allowances to the former would be defkayed \sj 
the contributions of the latter. It will be seen from the above eVefegJoa, thit 
neither jSm nor Am members of the dass^ below 40 years of ag{ie,' oen aappirt 
mM member of each of the classes fVom 50 to above 70 years of a^ ; ftr, si 
the average annual sickness of the whole members between 90 and 10 yean of 
age is equal to 4 days 3 hours to each, and the average annual fj^faifw of 
those between 90 and 40 yean of age is equal to 4 days 19 hour* to flicll, then 
-can only remain a balance of the yearly contributioiis of each of the ftmtf 
class equal to 2 days 21 houn* sick-money, and a balaiood'of th^ oontHObottoM 
of each of the latter dais equal to S days Ahoun* sidi -money. How, thea, 
can these small balances defray the sick allowances' of one week,- five wwIdi, 
and sixteen weeks, required by each of the memben in the three cdaMa'abore 
60 yean of age ? It will thus be seen how sodeti^ who hadaee uiaabto d 
little or no capital iiave gone so rapidly to ruin iriienever they eaaojeto hste 
a number of old members, and ceased to obtain young entrantri: '. T'O' 
tain what the accumulation should be, it is only necessary, with the 
age at entry ^ either to fix the rate of corUribtUion^ or the rate of aOowemtei vkick 
the society wishes to establish, and to calculate whether these vrill be equi- 
valent to each other during the whole of life ; the standard rate of aidtiee 
being taken, or any other rale which experience may have shewn to be itK 
plicable to their own circumstances. It will thus be known wliat haTamia of 
stock each member at every age should have in the society ; and by calcnU- 
ting every three, five, or seven years, what the total of these balanoM dioaU 
amount to, and comparing them with tlie society*s actual ^ilds in poaflesaioa, 
it would always be accurately known how fiir the stock was keeping pace with 
the number and ages of the members. The importance and method of per- 
forming such an investigation we shall now attempt briefly to explain. 

Balance of a Friendhf Society* 9 Affairs. 

It is well known to be indispensably necessary that proper boolrs should be 
kept by every individual or company carr3ring on business, for recortlinff then- 
transactions, and periodically ascertaining the state of their afiairs. Without 
such books no degree of accuracy or chance of success can be expected bv those 
embarked in even the most ordinary mercantile transactions, and aa littk, if 
not even less, by a company engaged in the traffic of life, sickness, and death. 
Such a company is a Friendly Society, and its business must be condiufted on 
the same general principles as those of any other concern ; that is to say, fint, 
the true value of the commodities which are to be purchased and sold i^iper- 

4 
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tutes *■ The Gross Fund or Stock of the 8ociet)r.* Agsin, if we attend to the 
nature of the contract, it will appear evident that the value of each meniber*8 
. i n itr $a i in the fund is measured by the beiu^ for which he it aeeured^ modified 
by the different circumstances under which the benefit becomes pajable ; and 
it is easy to see, that the aggregate amount of the values of the individual 
interest of the members,^ supposing there should be no deviation finom the as- 
sumed law (of sickness or) mortality, or rate of interest upon which the rstes 
of contribution have been calculated, — ^will be always equivalent to the amonnt 
of the gross fimd. The benefit assured to each individual i* that according 
to which his contributions are made, and which he or his heirs or nominees 
will be entitled to claim as a debt upon the ftmds, whenever the event ar- 
rives upon whidi it becomes payable, or, in other words, it is his share of 
the stock which, upon his death or other contingency, is withdrawn fifvm the 
concern. 

^ After the society has existed for any time, the share of tUxk hdd by 
each member, considered in relation to the mode of its being contributed, 
may be contemplated as consisting of two parts, v\z./krtiy Hie thaire efAeftmd 
m hand (coL 14.), arising fi^m his former contributions, which is equal to the 
present value of his benefit, mmua the present value vi his fiiture contriba- 
iions ; and, MMfid/y, The vahie ef his future eontribuHom (coL 15.) The sum 
of these two is evidently equal to the present value of his benefit assured 
(ooL ,16.) If it be said that, in estimating the value of the member's interests, 
his fiiture contributions ought not to be taken into account, the answer is, 
that they are as efibctually secured as any obligation in fiivour of the society, 
because the non-payment voids the pt^cy ; and, therefore, as well in reqieet 
to the individual as to the society, it is the same thing whether the stock con- 
sists of money paid down, and vested in securities granted by strangers, or in 
tlie obligations of the members. In short, the benefit assured, modified by 
the circumstances under which it is payable, may, to use a mercantile phrase, 
be considered as the amount due to the member upon his ^ aeeouni in oompan^y* 
and his future contributions as the amount of what is due hp him upon his 
^ aeeount-current.* 

^ Thus it follows, that the intereit of every member in the ^roM fwid or 
eioek qf Ae eoeiefy^ at any time, is equivalent to the present wihm of his benefit 
assured, or, in other Vords, it may be expressed by saying, that it is ^ Af ben^ 
iuemed pofoble in ^ event or under the eweumstanees contained in As iMKey*.** 

11^ therefiire, a Friendly Society has proper tables, shewing the amount 
of capital which it should be possessed of for each member at every age, ade- 
quate with their fiiture contributions to defray their fiiture allowances, and 
if a proper record be kept of the number and ages of those insured for each 
benefit, it will be easy for such a society to ascertain the real amount of capital 
which it should at any time be possessed of. For example, let it be suj^KMed 
that a society has existed for some length of time—that the calculations for 
the Sickness and Funeral Schemes have proceeded upon the same data as those 
of the Tables at p. 136. and 140, — ^that new members of various ages had been 
from time to time admitted, upon paying a fine or entry-money equal to the 

« Pamphlst entiUed " Explanation of the Prindplet of distribating the Suiplus Fund of the 
SoottidiUfeAaninDoeSodety, tnggaited inthelUport of theCommitteeb By Mr Patridi Cock- 
Imni. January lass."— The itaUci axe In the origfauO. 
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sum which members who entered at 21 had at their ages accumulated in the 
society, and that the present number and ages of the members is as stated in 
the following Table. It is required to know what stock the society should at 
present be in possession of, to be adequate, along with the liiture contribu- 
tions, to defray the future allowances. 

TABLE of a Sodehf'a Stoeky^-Uhe Annuai CmUribuHon for Sidmess being L, 1, 
and JVedkfy Siek AUowance L, 1.0S9725, or £.1:0:7; and the Anmiai 
Funeral Contribution being iikewiee L,l, and the Sum pagable at Death 
JL 59.9564205, or £. 59 : 19 : 2. 

^ - ft 

The nuns in column 14. of the Table at page 136. are those given in column 3. of this Table« 
whidi, being multiplied by the number a? members in column 8, giye Che amounts in eohimti 
4. The sums in column 5. of the Table at page 140, ure those given hi ccdumn 5. of this Table, 
which, beinff likewise multiplied by the number of members tn cohunn 8, give the sums in co- 
lumn 6. The summations of columns 4. and 6. are of course the amount of oyital required. 
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Thus, the Society ought to have in the Sickness Fund, 
Do. in the Funeral Fund, 
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74 4 


83 5 


lU 


87 3 


1 


79 8 


114 


76 4 


2 


64 


3 


48 7 


8 


43 7 


«f 


33 16 


10 


37 9 


64 


41 5 


10 


23 14 


6| 



£954 9 $ 



£1032 94 
954 9 5 



Total estimated Capital, £1986 10 24 



Suppose^ agaiU) the funds in possession to be 
Quarterly accounts and fines due, .... 
Yalueof copies of Regulations on hand. 

Sum of capital actually in possession and in arrear, 
Therefore, by deducting the above estimated capital of 



£2104 17 64 

45 12 3 

10 15 6 

£2161 5 34 

1986 10 



There would remain, for defraying incidental expences and 

meeting any unforeseen contingencies, a surplus of £178 

APRIL — JUKE 1828. K 
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Tb« method adopted in the foregoing table, faoweTer, would-not altogether 
answer for sodeUef who admitted members at all ages without an equalizing en- 
txy-money, but merely upon payment of an inereaaed annual contribution. Ip- 
that ease, one way of calculating the stock of each individual in the slcteeav 
scheme, for example, is as follows : — 

It is wished to be known what stock a society should be possessed of for s 

member who entered at 31 years of age, who is now 80, and who has paid the 

standard annual contribution of Li. 1, in the intenral of these ages. 

The value c^ the ftiture distributions to a member aged 90i, (by the ttble, 

p. 13«. coL 16.) is - - - L. 21.3011 

If he entered at 21, and is paying an annual contribution of I* 1, 

the value at 30, (coL 16.) of lus whole fiiture contributions^ is 16b6044 

And the di£&i«nce (coL 14.) is his stock or interest in that ftmd, of Ii4^«e«7 

Again, it is wished to be known what should be the stock for a naember who 
entered at 90 years of age, who is now 40, and who has paid the increased an- 
nual contribution of L. 1.27594 (coL 17) in the interval of these ages* 
The value of the future distributions <coL 16.) to a member 

aged 40, is .... L. 26.6806 

The value at 40 of a future payment of L. 1, (coL 16.) is L. 14.6993 
The annual contribution payable by a member enter- 
ing at 30, (coL 170 is - - - 1.27694 

The one being multiplied by the other gives the value 
of this membei^ future contribution at the age of 40, 
which is - . . . . 18.6278 



And this last being subtracted from the value of his future allow- 
ances at that age^ the difference, or his interest in the capital at 
the age of 40, is .... {^7iM^9B 

Having, in this way, ascertained the estimated stock of each member at 
every age in the society, and added the whole sums together, the total amount 
would of course be the capital required. 

But it is very probable that neither of the above methods may be entirely 
applicable to &i&tf society, as the requisite amount of capital must always de- 
pend, more er less, upon a variety of circumstances, with regard to the value of 
the future coutributions and allowances, which it is impossible here to enume- 
rate or foresee, but which must be taken into account at the time of balandng. 
Our object at present is not so much to give rules for performing these ope- 
rations as to shew their expediency ; and if societies once become convinced 
of the necessity of entering into periodical investigations of their afiairs, they 
wHl have recourse for directions to some of the works on annuities •, or to per- 
sons practically acquainted with the subject. It is to be particulariy observed, 
however, that, in performing such operations, it will not do to take the average 
age of al7 the members of a society, and hence conclude that the sickness and 
consequently the demands, will be the same as if each member were of that 
age. For example, take (me member at 26 years of age, one at 86, one at 45, 

• S«e the works of Price, Bailey, Milne, dec. 
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fiome of its memben, for pajment of no lefB than fourteen jean alleged ar- 
rean, and in which it was stated, that the circuit court, upon an appeal* had 
decided against the members to the extent of the first two jeara* duea, being 
the period during which they were entitled to benefit. For some conrideraUe 
time previous to this decision, similar cases.had firequentlj occurred in the Jus- 
tice of Peace Courts, but the judgments were often so inconsistent and oanini> 
dictory, that no fixed rule of decision could be said to exist, and proaecutiflos 
were by no means generaL In consequence of the report of the above decision, 
however, the question was ccmsidered to be settled in fiitour of the aocietlea; 
and, therefore, several of these institutions in Edinburgh immediately came to 
the resolution of demanding from all who had been at any time connected with 
them, payment of whatever sum kppeared firom the boolm to have been un- 
paid at the time they ceased to be members, and for the non-payment of which 
they had suffered the stipulated penalty of expulsion and forfeiture of all pf»- 
vious contributions to their respective societies. 

Numerous prosecutions having next been threatened for non-coinplianea 
with these demands, — which were considered to be both iniquitoua and iUa> 
gal, and which, if successful, would be productive of the most serious mnir 
quences to great numbers of working people,-— application was made ibr infiur- 
mation as to the particular grounds of clecimon on the circuit. From the inftr« 
mation thus obtained, it appeared that the case at Ellon had been decided under 
particular circumstances, and that it could not therefore be held as a precedent; 
and, at any rate, that the equitable principles of accounting applicable to anch 
cases, had never in any question been taken into consideration, but that both 
societies and judges had acted merely upon the principle, that as long as a 
member is entitled to claim benefit, so long is a society entitled to compel 
payment of his dues. It being evident thai this general rule had been adopt- 
ed and indiscriminately applied, without any regard to the particular circum- 
stances in which each society might be placed, — the conditions upon which 
the members had entered,— the peculiar nature of societies' operations^— or to 
their own printed regulations,«pa case explanatory of the whole was drawn 
up and circulated among the gentlemen composing the Law Committee of the 
Justices of the ^Peace for the county of Edinburgh. In this statement it 
was sHewn, 1«^, That the contributions of members are always paid in.ad' 
vance ; 2d, That each member has always a greater interest in the stock »h«« 
any sum of contribution he is ever allowed to run in arrear, and hence that 
every society is greatly benefited by each forfeitiu'e that occurs ; Zd^ That 
such forfeiture was in general the only penalty for non-payment, either at^ 
pulated or enforced by the regulations or practice of Friendly Societies ; and, 
4/^ That their former members could not therefore be now called upon, at 
the distance of months and years, to pay what neither the one party nor the 
other ever before conceived to be due. The Justices, however, stated,— -upon 
a special case being brought to try the question, and to which the above ob- 
jections particularly applied, — ^that they could not coincide with the state- 
ments which had been made, as they held, that when a man became a consti- 
tuent member of a Friendly Society, his contributions could no longer be 
considered his individual property ; that, as long as a member was entitled to 
benefit, he was bound to pay all the stated contributions ; and that having 
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piralion of the stipulated term, all his contributions become the property of the 
sodetj. It is also agree<l, that each member shall be allowed an indulgence 
uf four or five quarters before he can be expelled fbr non-payment ; and such 
non-payment has been unifbrmly the only intimation ever given or required, 
when any member intended or was obliged to leave the society. These are 
usually all the stipulations with regard to contributions, resignation, or expnU 
sion, and of course apply equally to the f\iture as to the original members. 

Before a member, ther^re, can become prte^ or entitled to benefit, he 
must have paid, besides entry-money, one, two, or three years* contrflnitioos 
in advance ; and it is out of those, that the society afterwards definays the 
allowances, in the first place, until they be again replaced, and generally more 
than replaced, with the interest of the remaining capital, and the fiitnre contri- 
butions as each quarter-day arrives. (See table p. 136, cols. IS, 14, &c) Should 
any member fail to pay r^ularly, he is chai)^ high interest, in the shape of 
a fine, for each neglect, until the period of fbrf^ture ; and should he fidl dck 
or die before forfeiture, the arrears and interest are deducted off the first of 
his allowances. 

It will thus be seen that no society can ever run any risk of loss by mem- 
bers in arrear, it being out of the advanced or jdoj/ contributions that all thdr 
claims fall to be defrayed* — that the current contributions, or those In arrear, 
are deducted by the society off" the first of their allowances, should any such 
be required, — and that, should a member be ultimately exi)elled for non-pay- 
ment, the society is much more than repaid, by retaining the whole of Ui 
subscribed capital before he became free, together with his share of any accu- 
mulation which may have afterwards taken place. 

If any &rther proof of the accuracy of these remarks were wanting than thit 
afibrded by the tables and explanatory observations on p. 196, etieq» we would 
|)articularly refer to Mr Cockbum*s lucid statement, as quoted on p. 149-4. 

It is said, however, that as a society has the risk of a member's sickneti 
and death during the period he is in arrear, so it is but equity that he should 
make payment of such arrears, and then, if he chooses, withdraw from the so- 
ciety. In a proprietory assurance company, where the assured have no inte- 
rest in the capital, were an insurer indulged with a delay in payment of his 
premium, at the same time that the company held themselves bound to him 
during the interval in benefit, such a rule would be just ; but if^ on the other 
liand, this same person held a share in the concern to a far greater amount 
than the sum he fell in arrear, it would not surely be attempted, upon hb 
ultimate fidlure in payment, both to seize his capital, and also to prosecute 
him for his premium. But this is exactly the course which is now proposed 
to be adopted by Friendly Societies, for as these institutions are mutual as- 
surance companies, every member has a share in the capital ; and befbre anj 
one can be entitled to claim benefit, his share must exceed the amount of 
any arrears which he can ever be due. This stock arises, as before stated, 
first fi'om his contributions before becoming firee, and next from the progres- 
sive increase of the fund. (Table, p. 136 & 140.) He, therefore, at the be- 
ginning, advances money on the fiuth of the society, while the society, on 
the other hand, allows him to run in arrears on the security of his stock; sad, 
as already mentioned, a forfeiture of such stock is incurred, if these arrears 
3re not paid within a specified time. 
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their regulations, that, if any member satisfy the committee that he is uiuMe 
to continue his contributions, or is about to leave Scotland, and wishes on that 
account to dissolve his connection with the Society, '^ the committee shall 
be authorised to purchase the interest of any such member for a sum not ez- 
ceeiing two-thirds of the value thereof according to the age of the party at 
the time, the state of the Amds at the last period of investigation, and the 
tables of the Society/* For example, an individual who entered at 21 ytmn 
ofage^ and who has two shaies in the Sickness Fund, three in the Annuity, 
and five in the Life Assurance or Funeral Fund (the annual contributions 
being payable till the age of 65), will, at the age of 36, have an interest in 
the stock of the society to the extent of In 34 : 16 : 10}, and should he then 
withdraw, under either of the above circumstances, he will be entitled 
to two-thirds of thi& sum, after deduction of arrears. 

But, supposing that no part of the capital were to be returned by either 
of these societies to members unable to continue their payments, would it not 
be most iniquitous to prosecute, after forfeiture, such members ftn* arrears, 
wliile there had been confessedly retained by the society a sum more than 
equal to jut times the amount ? Now, although old societies have no books or 
tables by which they can exhibit the interest of their members so clearly as 
the above two societies, yet it may, to a certain extent, be shewn otherwise; 
and the case of the society already alluded to, as having been brought befbre 
the Justices to try the question of arrears, may be taken as an illustimtion. 
This society was instituted in 1750 ; and by the ladt edition of its artidsi^ 
printed in 1822, a man entering at the age of 31, would pay, before the socie- 
ty ran any risk with him, entry-money, L. 2 ; regular contributions for three 
years at Ss. 6d. per quarter, L. 1, 10s. ; six funerals annually * (the avenge 
for some years) at 6d. each, for three years, 9s. ; fines, say at least Is. : in aUf 
L. 4. Here, then, the advanced capital of this member is no less than I* 4 
sterling, besides interest, at the end of three years ; and this sum ought also 
to increase, by the unappropriated balances of the subsequent contributions 
and accruing interest, for at least ten years afterwanis. But supposing this' 
member, fVom want of employment, or any other cause, to run in arrear du- 
ring the fourth year, — ^to be unable to pay within the limited period, — and to 
be expelled for non-payment of L. 1, — would it not only be excessively ui\juit, 
but cruel in the extreme, to oppress him for payment of this sum also, while 
he had, been obliged to surrender four times the amount ? And supposing 
that he had fallen sick or died while in arrear, the society could in no poflri- 
ble view have been in a worse situation with him than if he had paid his dues 
at the previous quarter day ; since, as formerly remarked, they had his past 
contributions in their own hands, and also the power of retaining his arrears 
oft* the first of the allowances. Above all, had this member been struck off 
the roll for non-payment, before he became free, but after he had paid his 
entry ^money, and perhaps eighteen months* contributions, upon what pre- 
tence could the society prosecute him for arrears, while they held these sums 
in their possession, and had never in any shape been liable to him in benefit? 

* In old societiei the practice was, and still is, only to contribute for funeral aUowanoas as 
the deaths occurred ; but this absurd plan is of course not adopted by such new societiet as are 
established upon proper principles. 
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But irithout entering moie into detail as to the equity of the case, it may 
be remarked in general, that were it an established rule of any society, that 
members could only resign by written intimation, and upon paying all arrears, 
it would be proper, whether such law was equitable or not, that all should be 
made to comply with it, until regularly altered. But where no sudi r^ula- 
tion has at any time existed, and where the only notice of resignation ever 
given or required, during a long series of years, has been that of non-paym»it, 
surely no society ought to be authorized to enact, or at least to enforce, a law, 
which is not only to operate against members in future, but also against persons 
who have ceased — and some of them for many years ceased — to have any voice 
or interest in its concerns. It is a well known maxim, that practice is held 
to explain any law already enacted, and that every new law can only have a 
prospective not retrospective effect, vrithout the consent of all interested. 

In short, if questions between Friendly Societies and their members are 
not to be decided by their own regulations and practice, all their calculations 
«-all the parliamentary enactments and late inquiries — as well as all the 
trouble wMch the Justices themselves are put to in revising and sanctioning 
such regulations, will be rendered of no avalL* 

We now conclude these desultory remarks on Friendly Socie- 
ties, and the object in submitting them will be attained, should 
they in any degree tend to direct more general attention to 
the utility and principles of these institutions. The works where^ 
in the subject is more ably treated have been referred to ; and it 
is with pleasure we have to add, that another treatise on it will 
soon appear, through the medium of a well known work, The 
Library of Useful Knowledge. 

• since this iheet was put to preit, the cases stated an p. 149. to have been remitted by the Justices 
of the Peace for the county of Edlnbuigh to the Magistrates for the city, have been decided. Up- 
on giving Judgment, the Magisbrates said that they would candidly confess that they were now of a 
quite different opinkm ftom what they were when the cases were last before them. Conceiving tlia 
question to be one of much importance* they had since that time paid considerable attenticm to the 
subject, and had taken the ogbdoaa of several professional gentlemen, and more especially those of 
the city asscason oc l^tal advisers, as to. the right of the society to enfoice payment of anrean ham 
forfeited members. The result was, that the court had now no hesitation in agreeing with all those 
genUemoi, that the sodety had no such rigttt, as there was noartlde in their regulattons, neiAer had 
thoe been any instance in the practice of the society for seventy years, authorising such d«m«»i5|,, 
The defenders were therefore assoilzied from the actions, but no expences were found due,i-.We 
trust this decision will put an end to these unjust prosecutions, and that it will lead both anH^tl if 
and judges to pay greater attention than hitherto to their regulations, in deciding any disputes that 
may arise. This is the mam necessary, ,as, from societies now granting more extensive and var''-' 
benefits, and the interests of all parties being consequently much increased, questioM nfl • 
quently occur, not merely regarding a few shillings, but regarding annuities and allowanosi tt < 
the present value of which may amount to very large turns. ^ 



I^Mr Fraser's Memoir on Friendly Societies^ now broug 
oonclnsionj we consider one of the best views of this idg 
teresting and important subject hitherto pablished. % 
it has excited much attention^ and we doubt not will ttiti 
assist in extending these very excellent instituticms HxH 
the country. — Ed.] 
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crepancies in their dimensioM, and in the modes of operating peculiar 
to different individuals. For, though Dr Moll says the guns were con- 
stantly discharged, loadecl, &c« by the same persons, yet he must mean 
only the same rank or description of persons-^not the same iadividnals; 
becaose the guns were fully nine miles from each oUier, and discharged 
nearly at the same time. Besides, if the sods, strongly rammed down 
instead of wadding, presented the same resistance to the powder in 
both guna, I should rather deem it an accidental coincidence. At the 
same time, I am perfectly ready to admit, that I do not see how the 
mode of experimenting with guns could have been better managed than 
was done by Dr Moll and his associates; and I consider their results 
among the most valuable we possess. 

In experimenting with cannon over great ranges, the intensity or 
loudness of the sound must at first be very great, and then gradually 
decrease toward the farther end of the range, where it has in some in* 
stances been so fiednt as to be quite inaudible, when opposed by a very 
slight wind. But since the results so obtained are only the mean of the 
velocities over the whole range, they throw no light on the question, 
whether, or how far, loudness affects the velocity. It is, besides, high- 
ly probable, that such a mean velocity from cannon may often happen 
nearly to agree with the mean from a bell, and yet, for all that^ sound 
be really moving with a retarded velocity, or slower as it gets fiunter. 
If, during experiments with cannon, additional observations were made 
somewhere intermediate between the extremities of the range, posubly 
a solution of the question might, to a certain extent, be obtained, by 
comparing the times with the corresponding portions of the range. But 
the difficulty of measuring these minute intervals of elapsed time with 
sufficient exactness would here come into play, unless something tika 
the apparatus formerly suggested were adopted. By means of that ns- 
thod, the minute intervals may be ascertained with such facility, that 
several observers could be ranged at various distances from the 
body, which could scarcely fail to shew whether the velocity, be 
form or retarded. 

Guns with percussion locks, it is true, could be set off in succesniMi 
by means of clock-work ; but it would be nearly impossible to auka 
one and the same gun fire at sufficiently short equal intervals ; and I- 
rather doubt if two guns be often of precisely equal dimensions. To be 
sure, this might be examined and rectified if necessary, thougli not 
without considerable trouble. However, granting that any inequality 
of size were obviated, or did not exist, a more insuperable uncertainty 
remains ; for we cannot be sure that two charges, even those used sai^ 
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have never seen any animal resembling the unicorn among their 
paintings, but such an animal is said to exist beyond the Orange 
River. They are fond of music and dancing, but their musiGal 
instrument is rude, and without power or variety, consisting pf 
one string stretched upon a bow, whose vibrations are produced 
by the breath, with great exertion. 

-The Bushman^s conception of a Supreme Being is, that he is 
an evil deity, and their notion of futurity, that there will be aa 
eternity of darkness, in which they will live for ever, and feed 
on grass alone. They imagine that the sun sends rain, and 
when he is clouded, they hold up burning wood, in token of dis- 
approbation. They believe that the sun and moon will disap- 
pear, to produce the darkness they anticipate. 

The Bushman'^s bow is made of a peculiar tree, called the 
Blue Bush, whose branches are almost moulded by nature to 
the artificial form. The sinews of the quagga yield power- 
ful bow-strings, and the arrow is formed of a slendei* reed, head- 
ed with antelope^s horn, and pointed with a small triangular 
piece of metal, which they procure from the Caffers. 



Observations on the Structure of the Heart of Jnimals of the 
genus Rana, By John Davy, M. D., F. R. S. Communi- 
cated by Sir James M^'Geigor, Director-General of the 
Army Medical Board. 

JLT is commonly asserted by the highest authorities in conma- 
rative anatomy, and generally believed, that the animals be- 
longing to the genus Rana, and indeed all the animals included 
in the natural order * Batracieiis'' of M. Cuvier, have a simHe 
heart like fishes, composed of one auricle only and one ventricle. 

Many observations which I have made on the common toad, 
have led me to a different conclusion, and have satisfied me to 
demonstration that the heart of this animal has two aurielea. 

This structure is displayed without much difficulty by minute 
dissection. It is best exhibited by making a transverse incisioD 
into the ventricle, close to its base, and inflating the cavities with 
the blowpipe. In this way, and using fine probes, it may be 
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sanguiferous system in general ^. Should the inferenoe prove 
correct, and its truth established by observation, these animals, 
in thdr mature state, will no longer be an anomaly in the dasa- 
fication of reptiles, on account of their heart ; and they will still 
continue as a link connecting the reptiles with fishes, by the pe- 
culiarities of their respiratory organs in the first stage of their 
existence. 

Corfu, Juiy 2. 1825. 



Notice in regard to the Jaculator Fish of Java^ or ChaiodoH 
rostratum^ Lin. By Jamks Mitchell, Esq. Surgeon, 
R. N. Communicated by the Author. 

if HiLST residing in the Island of Java, in Uecember 18SS, I 
heard of an extraordinary species of fish, in the possession of 
a Javanese Chief, who lived within a mile of the town of Ba- 
tavia. 

Accordingly I went to see it, in company with Mr John- 
son, the commander of the ship Guildford, in which I was a 
passenger, and with an interpreter. 

On our arrival at the chief 's villa, we were treated by him 
with great courtesy. After conversing with him some time he 
permitted us to visit his gardens to see these fish, upon v^hich 
he placed a high value, and would on no account part with one 
of them. 

The fish were placed in a small circular pond, from the centre 
of which projected a pole upwards of two feet in height. At 
the top of this pole were inserted small pieces of wood, sharp 
pointed, and on each of these were placed insects of the beetle 
tribe. The placing of this pole and insects by the slaves had 
disturbed the tranquillity of the fish, so we had to wait some con- 
siderable time before they began their operations ; but this de- 
lay was amply recompensed by the amusement they afterwards 
afforded us. When all had been tranquil for a long time, they 

* It is a mistaken notion that the pulmonary arteries in the toad and 
frog are derived from the aorta. When given off from the heart, and a little 
above it, the pulmonary arteries are closely attached to the aorta, ao as not 
to be distinguishable till they quit their juxtaposition ; and hence probably 
the error in question originated. 
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m the 12th May 1828, M. Julia Fontenelle read, in the 
academy of sciences at Paris, a memoir entitled, Recherchu 
Chimiqties et Medicales sur les Combustions Humainea Spon- 
tanees. 

The observations which form the subject of this memoir are 
highly deserving of attention. In fact, besides the interest 

extract from the letter : ^^ Governor Hommell * gives the followiimr account 
of the jaculator or shooting-fish, a name alluding to its nature. It frequents 
the shores and sides of the sea and rivers in search of food. When it spies a 
fly sitting on the plants that grow in shallow water, it swims on to the dis- 
tance of four, five, or six feet, and then, with a surprising dexterity, it gects 
out of its tubular mouth a single drop of water, which never fiuls striking'the 
fly into the sea, where it soon becomes its prev. 

'* The relation of this uncommon action of this cunning fish raised the gover- 
^nor*s curiosity; though it came well attested, yet he was determined, if possi- 
ble, to be convinced of the truth, by ocular demonstration. 

'' For that purpose, he ordered a large wide tun to be filled with aes-water ; 
then had some of these fish caught, and put into it, which was chanfled everr 
other day. In a while they seemed reconciled to their confinement ; then he 
determined to try the experiment. 

" A^slender stick, with a fly pinned on at its end, was i)laced in such a direc- 
tion, on the side of the vessel, as the fish should strike it. 

" It was with inexpressible delight that he daily saw these fish exerdsiiur 
their skill in shooting at the fly with an amazing velocity, and never missed 
the mark." 

Then follows Linna?us's description, taken from his work of the IVf useum 
of the King of Sweden, printed in 1754, where it bears the name of Chatotkn 
rostraium. 

In voL Ivi. p. 180, there is a farther account of the habits of this fish, in i 
letter from Mr Hommel : " "When the jaculator fish," he says, " intends to 
catch a fly, or any other insect, which is seen at a distance, it approaches ver? 
slowly and cautiously, and comes, as much as possible, peri)endicularly under 
the object: then, the body being put in an oblique position, and the mouth 
and eyes being near the surface of the water, the jaculator stays a moment 
quite immoveable, having its eyes directly fixed on the insect, and then 
begins to shoot, without ever shewing its mouth above the surface of the 
water, out of which the single drop, shot at the object, seems to rise. No 
more than two different species of this fish are found here." The first is that 
already mentioned, as described by Linnoeus under the name Chsetodon ros- 
tratum, and to which all the above refers. The other is described by Dr 
Pallas, under the name of Sctcena jeumlatrM, p. 1 87 of the same volume. Both 
species are figured. — Editor. 

* Mr Hommel, Governor of the HOfepital at Batavia. 
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7. Water, so far from extinguishing the flame, seems to 
render it more active ; and after the flame has disappeared, the 
intimate combustion continues to be efiected. 

8. Spontaneous combustions liave appeared more frequently 
in winter than in summer. 

9. No remedy has been found for general combustion, but 
only for partial. 

10. Those who undergo spontaneous combustion, are the prey 
of a violent internal heat. 

11. Spontaneous combustion developes itself suddenly, and 
consumes the body in a few hours. 

12. The parts of the body which are not consumed by it, are 
attacked with sphacelus. 

13. In individuals afiected by spontaneous combustion, there 
supervenes a putrid deterioration, which presently brings on 
gangrene. 

14. The residuum of spontaneous combustion consists of greasy 
ashes, and an unctuous soot, both having a fetid odour, which 
difliiscs itself equally through the apartment, impregnating the 
furniture, and extending to a great distance. 

The author then explains the two theories of combustion be- 
tween which the learned world is at present divided ; Lavoisier's, 
and that lately proposed by Berzelius. He then gives an ac- 
count of the theories proposed for the explanation of the pheno- 
menon in question. 

Most authors, who have spoken of s|X)ntaneous combustions, 
have imagined they discovered an intimate relation between their 
manifestation and the immoderate use of spirituous liquors in 
the individuals attacked. They suppose that these liquors, be- 
ing continually in contact with the stomach, penetrate through 
the tissues, and fill them up to saturation, in such a manner tliat 
the approach of a burning body is sufficient to induce combus- 
tion in them. 

M. Julia Fontenelle does not consider this, explanation satis- 
factory. He founds his opinion, 1st, On the circumstance that 
there is no proof of this alleged saturation of the organs in per- 
sons addicted to the use of spirits ; 2dly, On the circumstance 
that this saturation itself would not suffice to render the body 
combustible, — and, to demonstrate this assertion, he gives the 
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could only be incinerated at a red beat, while, on the contrarj, 
there is nothing but ashes ; 3. Because one of the products of 
spontaneous combustion of the human body is an unctuous sub- 
stance, which the combustion of animal substances never yields; 
4. Because it scarcely yields any ammoniacal products, while such 
are always produced by animal combustion. 

After thus rejecting all the hypotheses hitherto proposed, M. 
Julia Fontenelle concludes that this phenomenon is the result 
of an internal decomposition, and is altogether independent of 
the influence of external agents. We give his own words : 

" We consider,*" says he, " what are called spontaneous com- 
bustions of the human body, not as true combustions, but as 
intimate and spontaneous reactions, which depend upon new 
products originating from a degeneration of the muscles, ten- 
dons, viscera, &c. These products, on uniting, present the 
same phenomena as combustion, without losing any of the in- 
fluence of external agents, whether by admitting the effect of 
the opposite electricities of Berzelius, or by adducing in ex- 
ample the inflammation of hydrogen, by its contact with chlo- 
rine, arsenic, or pulverized antimony, projected into this latter 
gas, &c. 

It may be objected, however, that whatever may be the cause 
which induces this combustion, the caloric disengaged ought to 
be considerable, and consequently should ignite all the objects 
in the neighbourhood. We reply to this, that all combustible 
substances do not by any means disengage an equal quantity of 
caloric by combustion. Davy has shewn, that a metallic 
gauze, having 160 holes in the square inch, and made of wire 
one-sixtieth of an inch in diameter, is penetrated at the ordinary 
temperature by the flame of hydrogen gas, while it is imperme- 
able to that of alcohol, unless the gauze be very much heated. 
According to the same chemist, gauze of this kind, raised to 
a red heat, allows the flame of hydrogen gas to pass through it 
without being permeable to percarbu retted hydrogen gas.. It 
is probable from this, that the products arising from the dege- 
neration of the body, may be very combustible, without, how- 
ever, disengaging as much caloric as the other combustible 
bodies known, and without leaving a residuum as the two latter 
gases ; and, in fine, we are of opinion, that, in some subiects, 
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along each side. Cajmtle, wings rounded, subequal. SHffwuu pale yel- 
low, revolute, angled, pubescent along the edge. 
This species flowered at the Royal Botanic Garden, Edinbuigli, in April 
1828, having been raised in 1826 from seed sent by l>r Johnston from 
Bombay. Like all the other species, it requires the heat of the store. 

Begonia papillosa. 

B. papulosa ; caule rotundato, erecto ; foliis insequaliter cordatis, acumi- 
natis, insequaliter dentato-ciliatis, supra albo maculatis, papillisque 
acuminatis raris, infra ad venas pubescentibus ; stipulis ovatis, acu- 
minatis, integerrimis ; capsulse alis subsequalibus, obtusan^^ulis. 
Description — Stem erect, 14 inches high, scarcely branched in our spe- 
cimens till after being cut down, but probably more when in a vigo- 
rous state, somewhat tumid at the joints, round, brown. PetUiea alter- 
nate, spreading, round, channelled above, pubescent, 1^ inch long. 
Leave* three and a half times as long as the petiole, very unequally cor- 
date, acuminate, somewhat undulate and bullate, crisped, on the upper 
sur&ce bright green and shining, occasionally spotted with white, and 
having distant papillae, of which each is terminated with a curved, m- 
ther harsh hair, red and glabrous below, except at the veins, which are 
sparingly pubescent, unequally tooth-ciliated, and somewhat angled. 
StipuUB ovate, acuminate, smooth, entire, marcescent. CytneM a:^mi7, 
longer than the leaves, turned to one aide of the stem, drooping, (thrice?) 
dichotomous, peduncles and pedicels flattened. Bracteis opposite, ovate, 
coloured, deciduous, placed in pairs at each division of the cyme, and at 
the base of each female Hower, but awanting in the males. Male flowers 
placed in the angle of the bifrircations, and, as it would appear, always 
along with a female at the ultimate divisions of the cyme, where they 
hang on the outside of the female flowers in the two lateral, and on the 
inside in the two middle divisions of the cyme, each always expands be- 
fore the corresponding female flower ; this distribution and premature 
evolution of the male flowers are common in the genus. CoroUa tetnipeta- 
lous, very unequal, large, rather more so in the female flowers, where the 
external petals are retuse, fully three quarters of an inch broad by half 
an inch long ; in the male cordato-subrotund. Stamens numerous ; fila- 
ments slender ; anthers large, wedge-shaped. Pistils yellow, somewhat 
spreading ; styles channelled, enlarging upwards ; stigmata larse lobed, 
revolute, crisped and pubescent ; germen nearly equally winged, angles 
blunt, and unper edges at right angles to the axis of the flower. 
This species flowered in the stove of the Royal Botanic Garden, Edin- 
burgh, in April this season, and about the same time in the three last 
years. We received the plant from Kew in 1824, but without specific 
name, or an intimation regarding its native country. 

Cattleya intermedia. 

C, intermedia ; perianthio subsequali, subacuto; lobello trilobo, lobo medio 
cordate rotimdato ; spatha obtusa, subherbacea, lata, compressa, peduD- 
culum subaequanti ; caule articulato, clavato, vix bulboso, compresso. 
Description. — Plant parasitical. Root of strong, cylindrical, branching, 
fibres, green where exposed. Stems numerous, jointed, 3—9 inches hign, 
enlarging upwards, but scarcely bulbous, smooth when in vigour, but 
often deeply furrowed, covered with grey, withered, blunt, adpressed 
sheaths, green where exposed, terminated by two leaves. Leaves 5 inches 
long, sub-opposite, nearly equal, spreading, flat, ovato-ligulate, fleshy, 
nerveless, very slightly notched, and mucronate at the apex, yeUowish- 
green when young, afterwards darker. Spathe submembranoiis, blunt, 
compressed, broad, green, united at its edges, open only at its extre- 
mity, 2 inches long. Peduncle scarcely exserted, round, smooth, sup- 
porting at its apex one flower in our specimens, but as there is also an 
abortive bud, it seems probable that the natural inflorescence is 2-flower- 
ed. Perianth nearly equal, of uniform, delicate, faint lilac colour ino- 
dorous ; upper segment 2\ inches long, linear-elliptical, reflexed on the 
edges, and terminated by a greenish point, the four others 2 inches long, 



172 Dr Gralianrs Descriptiofi of New or Rare Phmits, 

DsscRiPTioy. — Shrvh erect ; stem round, brown ; hrant^^ea erect, green 
when joung. Leaves linear, and very slender, slightly twisted, mucro- 
nate, obscurely channelled on both sides, veinless, slightlj scabrous, im- 
bricated, persisting, very numerous. Peduncles axiHury, crowded at the 
extremities of the branches, erect, elongated, slightlj scabrous, and 
having a few scattered, ovato-acuminate, bluish bractese, but no flowers 
except at the top, where they support a short spike. Fkwen in the bud 
slightly tinged purple, afterwards white, spreading, each sessile in the 
axu of a bractea, which is larger than those below. Califs pubescent; 
tube curved outwards, and obscurely tetragonous, limb inflated, bi-la^ 
biate ; upper lip pointed, reflected ; lower lip of three straight erect teeth 
of equal length, but the two outer are rather broader than that in the 
middle. Stamens 4, inserted into the throat of the calyx ; filaments 
short, double, the two portions of that under the acute s^ment of the 
perianth, adhering to each other throughout their whole length, the 
other three cleft ; anthers brown, cordate, that on the first filament bi- 
locular, those at the sides unilocular, and adhering to one- half of the fila- 
ment only ; there is no appearance of anther on either of the pointed ter- 
minations of the filament on the lower side of the calyx ; pollen white. 
Germen obversely conical, silky, and crowned with a long tuib of unequal 
hairs ; omdes few, green, pear-shaped, flattened ; style passing out between 
the segments of the barren filaments, reaches beyond the stamens, en- 
larging upwards ; stigma hooked. 

Our plant was raised from seed sent by Mr Alton from the Botanic Gar- 
den, Kew, in 1823, under the name of C. erectum, and has flowered in 
spring for several years. It is kept in the greenhouse, and remains a 
long while in flower. The leaves are longer, and less crowded thtm in 
Mr Rudge's figure, no doubt from our plant being more vigorous. The 
singular connection of the anthers in the bud, will be detailed by Dr 
Hooker in dissections accompanying a figure in the Botanical IVlagazine. 

Draba gracilis. 

D. gracilis ; caule folioso, erecto, ramoso^ pubescenti ; foliis ovatis ser- 
ratis, stellatim pilosis, pills ramosis ; pedunculo oppositifolio, ad basin 
piloso, supra cumque pedicellis et silicula oblonga glabro ; calycibus pile 
siusculis ; pedicellis flore longioribus. 

D. lutea, (h longipes, Hichardson^s Botanical Appendix to Franklin's Nar- 
rative, 257 — Decand. System, vol. ii. p. 351 ? 

Description. — Annual or biennial. Stem more or less leafy, branched, 
clothed with loose hairs ; branches spreading, having pubescence like 
that on the stem. Leaves ovate (the root-leaves sometimes obovate), 
flat, serrated, veinless, but with a strong middle rib projecting be- 
hind, hispid with tufled, branched, spreading hairs. Peduncles slen- 
der, many-flowered, opposite to the leaves, erect, about three inches 
long when half the flowers have been expanded, slightly hairy as far as 
the lowest pedicel, above this smooth and shining, hairs simple or 
branched : Pedicels corymbose, crowded, erect, longer than the floweis, 
when in fruit spreading, straight, filiform, shining, elongated to more 
than half an inch, and loosely scattered over the lengthened peduncle. 
Calyx yellowish-green, cup-shaped, segments ovate concave, unequal, 
and having a few long, spreading, branched or simple hairs. Corolla mi- 
nute, but longer than the calyx, yellow ; petals unguiculate, linear-ob- 
cordate, spreading in the upper half, obscurely veined. Longer eiamern 
projecting a little way above the plain of the' spreading part of the pe- 
tals, the shorter, scarcely as much below it; anthers bilobular, yellow; 
fUaments pale. Germen green, ovate ; style very short ; stigma large, and 
reaching to the anthers of the long stamens. Silicle naked, a little irre- 
gular on its surfiice. Seeds numerous. 

Seeds of this plant were received from Dr Richardson in November 1827, 
along with an extensive collection made by Mr Drummond and him in 
the expedition to the northern coast of America, from which they had 
just returned. It was raised under a cold frame in the Royal Botanic 
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as with them to eive the form of a boat to the lower half of the flower. 
Stamen* monade^hous, straight, being scarcely curved at their apices ; 
anthers yellow. Germen long, linear, ui^tly hairy, indistinctly lobed ; 
8tj^ bent at right angles to the germen, conical, smooth ; ti^fima termi- 
nal, small, cleit, in contact with the vexillum. 
Thi^ plant was brought to the Royal Botanic Garden, £dinbui|;li, in 1823; 
under the name here adopted, from the Botanic Garden, cSilcutta, by 
Dr Macwhirter, and has flowered in the stove eveiy summer since. 
Were it not that its flowers drop very early, so that a few only are ei- 
panded at a time, it would be very ornamental, as the raceme is huse, 
the colour of the -powers beautiful, and the drooping branches graceuiL 
It has never formed fruit. 

Iris lutescens. 

I. lutescens ; cauie simplici unifloro folioso, folium inferius sequanti ; flore 
barbato, breve pedunculato, tubo corolke germen superanti, ladniis un- 
dulatis, crenulatis, obtusis, unguiculatis, interioribus latioribus inflexis, 
laciniis labii superioris stigmatis acutis, spatha erecta, excedente et val- 
vula interiora vix inflata iuvolvente tubum. 

I. lutescens, WiUd. Sp. PL vol. i. p. 225.— Hort Kew. ed. 2. voL L pu 11& 
Lamarck^ Tableau Encyclop. vol. L p. 122.— Ibid. £ncyclop. Method, 
vol iii. p. 297* 

Description. — Stem leafy, flexuose, about seven inches hi^^ nearly 
round, one-flowered. Leaves scy mitar-shaped, and a little turned fbrwani 
at the point, partially glaucous or subpruinose, ribbed, the lowest equal ii 
length to the stem, the others shorter, sheathing the stem, sheaths com- 
pressed and bordered. Spathe bivalvular, longer than the tube of the 
corolla; valves pointed, herbaceous, green, membranous and withered to- 
wards their apices ; outer valve rather the broadest, but scarcely longer 
than the other, erect, the inner sheathing the tube of the corolla, and 
slightly inflated. Peduncle about three-eighths of an inch lone, nearly 
round, succulent, and nearly colourless ; by its side within tne spathe 
there is a small awl-shaped thread, the abortive representation of a se- 
cond peduncle. Corolla pale yellow, delicate, nearly the whole of the 
outer segments, and the claws of the inner, streaked with pale brown; 
segments undulate, crenulate, especially towards their extremities, near- 
ly of equal length ; outer rolled backwards, bearded with yellow hairs, 
spathulate, tapering gradually towards their base ; inner the broadest, 
bent across the centre of the flower above the stigmata, oblonff, and de- 
current upon long winged claws, which are more slender than those of 
the outer segments. AH the segments when decaying have their claws 
adpressed to the style, and their laminae folded across the centre of the 
flower, so as entirely to close it. Tube above 1 inch long, limb inclu- 
ding the claws about 2} inches. Stamens shorter than the stigmata ; fi- 
laments subulate, adhering to the corolla as high as the base or the haiiy 
Hne ; anthers white, equal in length to the free portion of the filaments. 
Stigmata broader than the portion of the reflected segments of the co- 
roUa which they cover, about \\ inch long, upper lip erect, its segments 
pointed, inciso-serrated. Style 3.sided, free for nearly half an inch, be- 
low which it is united to the tube of the corolla. Germen half an inch 
long, green, trigonous, marked along the middle of each side by a sUirfit- 
ly prominent line opposite to the insertion of the dissepiments. Orate 
obovate, attached to the central column. 

This is certainly the Iris lutescens of the authorities quoted above, though 
Steudel (Nomenclator Botanicus) says it is not that of Lamarck, andhe 
refers the /. lutescens of Willd. and Hort. Kew. to J. virescens of Decand. 
which again Sprengel considers /. variegata ; but this species, as figured 
in Bot. Mag. 1. 16. is held distinct from our plant, by its many.fioweied 
stem, and by the appearance of its spathe. The /. lutescens of Sprengel, 
erroneously attributed to Lamarck, is quite different from our plant, and 
is at once distinguished by the obtuse upper lip of its stigma, and by its 
short stem. It is probably one of the modiflcations of Iris ptumibu yar. 
/u/ea, Bot. Mag. t. 1209. 
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Description. — Root slender, creeping near the surface, perenniaL Stem 
herbaceous, erect, angular, shining, 3 or 4 inches hi^. Leaves collect- 
ed near the ton, petioled, ovate, acute at both enos, shilling, nearly 
naked, inipertectly plated, sparingly veined, green, red when joung, 
in the lower part of^the stem degenerating into ovate, pointed, aessue 
scales. Peduncle generally terminal, though in a few instances the stem 
is extended beyond it, when it is opposite to the lea^ 1, 2, or 3.flow- 
ered, very short ; pedicels loose, half as long as the flowera, angular, 
red, naked, and shinmg. Calyx^ two lowest sq^ents small, lanceolato- 
ovate, upper segment tumid, ovato^oncave ; wings spreading, obovate, 
as long as the wmgs of the corolla. Corolla handsome, three-fourths of an 
inch long, nectariferous at the base : petals 3, coalescing below for above 
half of their length, compressed, wings overlapping above, sU^tly 
arched towards their apices ; keel, after separating from the wings, in- 
ilated, rounded, edges in contact above, terminate by a purple-tipped 
beard, forming a tuu nearly as large as the inflated portion or the keel : 
whole flower of beautiful purple, indistinctly veined, pale, almost white, 
on its lower side. Stamens six ; filaments united to the inside of the 
petals at the point where these separate from each other, after which 
they project forwards in two equal opposite bundles, smooth, flattened, 
colourless ; anthers terminal, obscurely bilobed, yellow. Stipma tninci- 
ted, obscurely bordered, bilabiate, lips diverging, the upper largest and 
pointed ; style clavate, bent, colourless towards the stigma, purple be- 
low ; germen unequally obcordate, green, compressed. 

Nuttall quotes, though with doubt, the P. umflora of Michaux as a synO' 
nyme of this species, but as it is beardless, which no imperfect 'spe- 
cimen even of this ever is, and as the inflorescence is quite different, 
they certainly are distinct, though P. paucifolia has often one flower on- 
ly. The species is altogether overlooked by Michaux. De Cimdoile, 
in his Prodromus, and Don, in Hortus Cantabrigiensis, 8th edit, quote 
as a synonyme for /*. paucifolia^ P. purpurea of Hortus Kewensis. 

Mr Lindley, in the 10th edition of Hort. Cantab, considers these dis- 
tinct ; and if there is no mistake in P. purpurea being called a shrub in 
Hort. Kew. they must be so, but by others it is described as herbaceous 
This doubt can only be removed by a reference to the specimen, which 
probably exists in the Banksian herbarium. Our plant is altogether dif- 
ferent from P. purpurea of Nuttall, which is P. sanguinea or Michaux 
and Pursh. 

This beautiful plant flowered sparingly last year in the nursery garden of 
Mr Cunninghame, at Comely Bamc near Edinburgh, having been intro- 
duced from Canada by Mr Blair. During the month of May 1828 it 
has flowered abundantly, and formed one of the pleasing objects in Mr 
Cunninghamc's extensive collection. It has spread itself widely among 
loose vegetable soil, in a cold frame, under the shade of the g^rden-widL 
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April 5. — Patrick Small Eeir, Esq. formerly V. P. in the 
chair. — Mr Mark Watt read the remsunder of his paper on the 
lunar compass. The Rev. Dr Scot read a memoir on the shefi- 
fon of Moses, Gen. xlix. 17, or the adder of the English trans- 
lators ; and the Secretary read a notice by Thomas Johnston, 
Esq. Hill Top, near Wetherby, of the great oak of Cowthorpe, 
in Yorkshire, illustrated by a drawing. 



SCIENTIFIC INTELLIGENCE. 

ASTRONOMY. 

1. On tJiC Comet of 188^, which some predict is to destroy 
our Earth, — Some German journals predict the appearance of a 
comet in 1882, which must destroy our globe, and this has been 
copied and commented on by the journalists of other countries. 
In a letter dated May 12. 1828, addressed to the French 
Academy of Sciences, the author, M. G***, a professor in Paris^ 
ventures to put the question to the Academy, whether it does not 
consider itself bound in duty to refute as speedily as possible this 
ridiculous assertion. " Popular terrors,''' he observes, " are pro- 
ductive of serious consequences. Several members of the Academy 
may still remember the accidents and disorders which followed a 
similar threat, imprudently communicated to the Academie des 
Sciences, by M. de Lalande, in May 1773. Persons of weak minds 
died of fright, and women miscarried. There were not wanting 
people who knew too well the art of turning to their advantage 
the alarm inspired by the approaching comet, and places in Paro^ 
disc were sold at a very high rate. The announcement of the co- 
met of 1882 may produce similar effects, unless the authority of 
the Academy applies a prompt remedy, and this salutary inter- 
vention is at this moment implored by. many benevolent persons. 
As it is extremely probable that the Academy will make no re- 
ply to this letter, we shall here enter into some details which 
will shew how destitute of foundation these popular errors axe^ 
which M. G * * * dreads. The comet which is to appear in 
1832, is the comet of six years and three quarters, of which the 
orbit was calculated in France, by one of our most distinguidied 
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ever be disarranged, so as to intersect it ? There was nothiog 
but what was very just in these remarks. Time has oonfimied 
theni; since the orbit of the comet of six years and three quar* 
ters passes so near that of the earth, that the smallest distur- 
bance might cause their intersection. But before a disaster could 
happen, it would not only be necessary that the orbits ahould 
meet, but also that the bodies themselves should happ^i to be 
at the point of intersection, and the probabilities of such a oc- 
currence are infinitely small. This was M. Lalande^s opinion. 
He drew up a memoir on the subject for a public meeting of the 
Academy ; but, happening to be last in the order of readers, the 
time passed away, and it was not read. The title Reflexions mr 
les comites qui peuvent approches de la terrej announced a sub- 
ject calculated to interest the greater number of hearers. It was 
asked. What the memoir contained ? and the answer was, that it 
contained an account of the effects which a comet striking the 
earth might produce. A noise went abroad that the comet was 
to come, and that it was predicted by Lalande. Maupertuis, in 
his letters on the same subject, spoke {in a much more positive 
and terrifying manner, and yet nobody took notice of them ; but 
Maupertuis was not positively known as an astronomer ; he had 
not made almanacks ; he had not the power of inserting in the 
journals accounts of all the astronomical phenomena. The alarm 
excited by this alleged prediction was so general, that the lieu- 
tenant of police wished to see the memoir ; he found nothing in 
it to authorise the terrors that had arisen, and ordered its speedy 
publication. When it was printed, nobody would believe it. 
It was pretended that the author had suppressed the fatal pre- 
diction, not to terrify by the announcement of a catastrophe from 
which he had no means of withdrawing himself. The same ter- 
rors were renewed at various epochs, but with less violence, and 
the blame was always laid upon Lalande, who had not said a 
single word on the subject. At the present day, comets are not 
so general an object of terror. In proportion as the mass of the 
population becomes more enlightened, superstitious terrors of all 
kinds are less to be dreaded. The conjunctions of the planets, 
which were formerly the cause of much more violent, and still 
more unreasonable fears; and eclipses, which so long divided 
with comets the right of terrifying the nations of the earth, have 
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not in the direct line of its passage, were also shattered, BsppA' 
rently from the effects of a lateral explosion ; several doors and 
partitions were thrown down, a large mirror in the cabin was 
shivered into small fragments, and a pianoforte was thrown 
down, its top blown off, and broken in pieces. The loudness of 
the explosion was appalling, and spread universal constematioB. 
A sulphureous smoke, which had issued with a bluish flame 
from the hatches, filled the cabins, and at first inspired alann, 
lest the cargo in the hold, consisting chiefly of cotton and tur- 
pentine, had taken fire ; but, on clearing the main hatch, it was 
soon ascertained that no danger irom fire existed. The ship^ 
however, had sprung a leak, which made four inches of water 
every hour, but which, on working the pumps, was found to be- 
under command, and would not prevent her proceeding on her 
voyage to England. When the first terror created by the ac- 
cident had somewhat subsided, it was found that none of the 
passengers or crew had sustained any injury. The chief mate 
was sleeping in the birth opposite to the main hatch, near the 
spot where the lightning entered the store-room, the lock of 
which was forcibly driven into his cabin ; but he was not lum- 
self affected by the shock, and a quantity of gunpowder which 
was kept under his bed, was fortunately not ignited by the light- 
ning. An ewer and a basin, placed in a stand over a child^s 
bed, were thrown down by the explosion, but the child had es- 
caped unhurt. A remarkable effect was, however, produced on 
an elderly gentleman, who for the last five years had not be^i 
able to walk half a-mile at a time ; terrified by the crash, he 
forgot his debility, and, springing from his bed, rushed on deck 
with singular quickness and agility. He has retained, ever 
since the event, the pow^r over the muscles of his limbs, deri- 
ved from this sudden motion. The threatening aspect of the 
heavens, the appearance of numerous water-spouts on the sur- 
face of the sea, and other electrical indications, gave rise to 
apprehensions of further danger, and induced the captain to put 
up the conductor, with which he was provided, but which had 
not been previously applied. It was made of iron links eigh- 
teen inches long, connected by iron rings, one inch in diameter ; 
and was furnished at the top with an iron rod, four feet long, 
and half an inch in diameter, tapering to a fine point. This 
rod was fixed so as to rise three feet above the main royal mast- 
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could therefore no longer be relied on. The drcumstanoes nt- 
tending the accident which is the subject of this paper, are con- 
sidered by the author as strongly confirming the value of 
conductors to ships in obviating the destructive effects of light- 
ning. From the inquiries he has made, he is led to the bdief, 
that injuries from lightning at sea are much more frequent than 
is generally imagined. One source of increased danger of late 
years, is to be found in the greater proportion of metal, and par- 
ticularly iron, which is employed in the rigging ; more e^ 
cially as the metallic masses are there nearly insulated, or gqa- 
nected only by very imperfect conductors. In the inatance be- 
fore us, it is in the highest degree probable, that if the New 
York had been without the protection of the conductor, she 
must inevitably have been destroyed by the second tremendous 
explosion, which, thus guarded, she sustained without the slight- 
est injury. The author remarks, that copper is a better mate- 
rial for such a conductor than iron, from its being less liabk 
either to fusion or corrosion ; and also that a rod is, from its 
continuity, a better form of conductor than a chain. In the 
case of ships, however, the greater convenience of a chain, aris- 
ing from its flexibility, will generally ensure it the preference. 
The author recommends that, instead of carrying the conduc- 
tor through the decks to the keels^ as suggested by Mr Harris^ 
the lower end of the chain should be kept at a distance fiom 
the sides of the ship, by means of a light out-rigger or spar, as 
was done in the New York. 

3. On the Diurnal Course of tlie TIie?'7fiometer.'-^l, The 
mean daily course of the temperature of the atmosphere is the 
same at all hours, as is proved by the observations made by the 
Officers of Artillery at Leith Fort, those of Chimenello in Pa- 
dua, of Dr Neuber in Apinrade, and of B. S. Dorta at Bio de 
Janeiro. 2. According to an yearly mean, the coldest hour of 
the day in Europe is 5 o'clock in the morning. 3. The warmest 
hour of the day, according to the Leith observations, is 3 o'^ckxi 
in the afternoon, but the Padua observations make it 2 o^dock 
in the afternoon. 4. The progress of the heat is interrupted 
near to the maximum and minimum : the rise is most conside- 
rable some hours after the minimum, the fall some hours after 
the maximum. 5. The heat increases for 9-10 hours, decareasei 
for 14-15 hours. 6. The ^eatest daily range of temperatuic 
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rests were shivered and stripped of their leaves and branches : 
those of gigantic size, which rensted the blast, were torn up by 
the roots, and hurled to a great distance. Groves were torn 
from the mountain precipices ; and vast masses of earth and 
rock precipitated into the valleys with terrific noise, choking the 
course of the rivers. The fearful sounds in the air and on the 
earth ; the pealing thunder ; the vivid lightning: the howling of 
the wind ; the crash of falling trees and rocks, filled every one 
with affiright ; and many thought that the end of the world was 
at hand. Some fled to caverns for safety, for their frail houses 
were blown down, and the air was filled with the trunks and 
branches of trees, and even with fragments of rocks, carried 
alcmg by the fury of the tempest. When the hurricane reached 
the harbour, it whirled the ships round as they lay at anchor ; 
snapped their cables, and sank three of them to the bottom, with 
all who were on board. Others were driven about, dashed 
against each other, and tossed mere wrecks upon the shore, by 
the swelling surges of the sea, which, in some places, rolled finr 
three or four miles upon the land. The tempest lasted for three 
hours. When it had passed away, and the sun again appeared, 
the Indians regarded each other in mute astonishment and dis- 
may. Never in their memory, nor in the traditions of their an- 
cestors, had their island been visited by such a tremendous 
storm. They believed that the Deity had sent this fearful ruin 
to punish the cruelties and crimes of the white men ; and declar- 
ed that this people had moved the very air, the water, and the 
earth, to disturb their tranquil life, and to desolate their island. 
'^Irvinff's Life qfColumbuSy vol. ii. p. 805. 

NATDEAL PHILOSOPHY. 

8. RelcUiofis between Electricity cmd Heat. — M. Becquerel 
read a memoir on the relations that may exist between electri- 
city and heat. The author conceived, that, in order to ascend 
to the origin of electrical phenomena produced by heat, it was 
necessary to seek in the bodies which are bad conductors of elec- 
tricity, properties having some analogy with those which heat 
developes in tourmaline. The experiments which he made with 
this object afibrded him the following results : — A small cylin- 
der of glass or gum lac, suspended by a silk thread in the inte- 
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9. Cuvier^s exfianation of accidental Cabmre. — M. G. Cu- 
vier thinks, that the production of all the accidental colours may 
be explained by this very simple fact, that the retina whidi has 
just been subjected to the impression of a colour, becomes, from 
this very circumstance, incapable of immediately receiving the 
impression of a fainter colour of the same kind. A very simpk 
experiment, and one which every body has made^ without reflect- 
ing upon it, confirms this truth. When toward evenii^, one 
looks to a window, he sees the wood surrounding the paneaof a 
dark colour, while the latter are still light. If, after looking 
steadily for some time at the window, he turns toward the. oppo- 
mte side of the room, which is darker, he sees there ah image of 
the window. This phenomenon can only be explained by ad- 
mitting, that the part of the retina on which the iniage of the 
window is painted, becomes, in consequence of theyivacity of 
the colours of which the image was formed, incapable of receiv- 
ing any impression on the part of the dark points of -the oppo* 
site side of the room ; whence results the image seen on the 
wall. The phenomenon which the retina presents in this case 
exists more or less with respect to all our senses ; each of which, 
after being submitted to a rather vivid impression, beoomes, 
from that very circumstance, incapable of experiencing a weaker 
impression of the same nature. It is enough to eat a bit of su- 
gar immediately before taking one's coffee, to find that the coffee 
is not sufficiently sweet. What takes place in this case, with 
reference to the sense of taste, is analogous to what was observed 
with respect to the sense of sight in the case of the window. 
The application of this to the phenomenon of accidental colours 
is easy. If, for example, an ace of diamonds be fixed on a card, 
one can only look at it for a very short time, without letting his 
eyes vacillate to either side. From this moment, the eye, ha- 
ving bec(Hne insensible to the red rays, will only see in the white 
of the card, the green of the band of that colour which sur* 
rounds the red. What proves the accuracy of this explanation 
is, that if, after looking at the red ace, one directs his eye to a 
distant part of the card, he sees a figure of the same form, and 
of a green colour, the perception of which is owing to the cause 
already pointed out. 

10. Motions of the Magnetic Equator. — M. Morellet ad- 
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MINERALOGY. 

13. Stroniian in Aphrite. — Breithaupt has proved, by expe- 
riment, the accuracy of his hypothecs regarding the existence 
of strontian earth in aphrite, by detecting it in that mineraL 

14. Calcareous Heavy Spar, or Curved Lamellar Heavy Spar, 
which, is by Breithaupt, arranged as a distinct species, exhibits 
the following characters : Prevailing colour white, sometimes 
also red, grey and brown. .Same primitive form as common 
heavy spar. Crystals are reniformly or globularly grouped. 
Lustre of principal cleavage pearly, of others vitreous. Translu- 
cent. It decays more readily than common heavy spar, and in 
lustre and structure resembles anhydrite. From a series of 
experiments with heavy spar, celestine, and calc-heavy spar, 
it results, in regard to specific gravity, that celestine =: 3.93 to 
3,96 ; calc-heavy spar = 4.02 to 4.29, and heavy spar = 4.30 
to 4.58. It appears that all straight lamellar heavy spars are 
not true heavy spar, and that no curved lamellar heavy spar is 
really common heavy spar. The calc-heavy spar is a compound 
of sulphate of barytcs and sulphate of lime. 

15. Calaite or Mineral Turquois discovered in Lower Silesia. 
— The principal rock from the village of Ydschwiz to Steine 
is flinty slate. In rents of that rock there occur quartz, asbes- 
tus, talc, and calaite. The calaite either fills up small veins, or 
incrusts their walls in small reniform masses. 

16. Crysoprase and Chromate of Iron. — The serpentine of 
Silesia, which is associated with gabbro, (as at Ballantrae in 
Ayrshire), is traversed with numerous veins, in which there oc- 
cur quartz, calcedony, homstone, semicpal, cacholong^ cryso- 
prase, magnesite, piinelite, asbestus, talc, and keroUte. In some 
places there are veins of chromate of iron, three feet thick. 
Semiopal has been found in the serpentine of Scotland, but no 
one has hitherto discovered in it the more valuable and more 
beautiful mineral the crysoprase, although we are confident that 
it ocpurs in this country. 

17. Datclite discovered at Andreasberg. — Since the discovery 
of datolite at Arendal, in Norway, it has been found in the Ty- 
rol, and a few other places. Lately fine crystals of this rare mi- 
neral have been met with in the veins, along with quartz in 
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Veer, who was deputed on that mission, has just r^umed to 
Europe, and it is stated that several persons are on their way to 
the Netherlands from Guatemala, who are authorized to carry 
into effect the arrangements connected with the undertaking. 
Some exclusive advantages, as an inducement to eigage in the 
project, have been offered to the Dutch government ; and it is 
said that the king himself has entered into i$ with so mi^ch euw 
nestness, that he has composed a long memoir, to point out its 
probability of success, and the benefits with which it will be at- 
tended. A vessel has been ordered to be in readiness to. cany 
out to Guatemala the engineers and persons appointed to sur* 
vey the ground through which the proposed canal is to pass. 

^. Island ofLingga^ residence qfihe primUive Maiays^'^^lsk 
the last volume of the Transactions of the Batavian Society of 
Arts and Sciences, is an interesting paper by M. Van AngeU 
beok, on the Island of Lingga. It is divided into three parts. 
In the first, he considers the island in a geological point of view ; 
the second he devotes to the history and moral condition of the 
Malays ; and in the third he describes their government, trade, 
and occupations. The island of Lingga is the actttal residence 
of the primitive Malays. Its capital, called Kwala Dai, is the 
ordinary place of abode of the Sultan. Its climate is healthy ; 
and there are but few diseases, the principal of which are cuta- 
neous. This island is very mountainous, and is covered with 
wood. In its forests grows the fine tree called Chalcas panicu- 
lata, and the soil indicates the presence of rich tin mines. It is 
also said that there is some gold. M. \'an Angelbeck observes 
that the country is magnificent ; that nature shews herself there 
in all her force ; but that it is vexatious to see that the natives 
benefit only partially from its fertility. They devote themselves 
but little to agriculture, which is held in disesteem. Fishing is 
almost their sole occupation, and the fish are abundant and ex- 
cellent— ^^ia^k Journal^ December 1827. 

GEOLOGY. 

26. On the Phenomena of Volcanoes ; by Sir H. Davt/y Bart. 
F. R, S. * — In a paper on the Decomposition of the Earths, 

• The above is a notice of a Memoir lately read before the Royal Society of 
London. 
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walls intemally, .ffldd rough <m the outside. Our readers will 
recollect, that very lately a young German naturalist presented 
to the Academy some of these tubes, the length of whidi extend- 
ed to seventeen feet. Without harbouring any doubt respecting 
the mode of formation of these tubes, it has been asked, how 
electricity could produce effects so intense, and which have been 
considered so different from those obtained from artificial electri- 
city. The authors of the experiments^ the results of which M. 
Beudant communicated to the Academy, formed the idea of at- 
tempting to produce lightning tubes by artificial electricity. 
They employed, for this purpose, Charleses battery, at present 
in the College of France, and actually succeeded in forming 
fragments of tubes perfectly resembling the natural lightning 
tubes, only that their walls were less solid, and their length did 
not exceed a few centimeters. 

ZOOLOGY. 

30. Cuckoo kept alive in confinement Jbr nearly a year pant, 
— This specimen was taken from the nest of a titlark, near the 
village of Currie, in the end of July 1827. It was then appa- 
rently about a fortnight old, and was not fully fledged until six 
weeks after. At first it was fed with bread and raw eggs made 
up into a paste. After this, it was fed with roasted meat cut 
into small pieces ; and ultimately with raw meat, which it pre- 
fers, but will not take unless perfectly fresh. At present it eats 
about a pound of meat weekly. It is very fond of insects of all 
kinds, and in autumn seemed to prefer the larvae of butterflies. 
Its first moult commenced in the end of March last. Previous 
to this, the colour of the upper parts was deep brown, spotted 
with reddish-brown ; the breast and belly greyish- white, with 
transverse bars of brown. During winter, it was dull through 
the day, and restless at night, flapping its wings for hours to- 
gether. At present, it is active through the day, and quiet at 
night. About the beginning of March it was first heard to ut- 
ter its peculiar cry, which it has repeated many times since; and 
ojie morning in the end of April it continued crying for a whole 
hour. Its chirping cry was given up about January. At present* 

* The specimen was shewn at a meeting of the Wernerian Society 19th 
April 1828; hut, unfortunately, at the beginning of this month, June 1828, 
it was choked, in attempting to swallow some moss which chaijced to be in its 
CBge, 
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rious researches in aboriginal hisUMy, and might throw much 
light upon the mysterious question of the population of the 
New World. — Irvmg's Life qfCohvmbus. 

BOTANY. 

35. Temperature of Plants. — Schutzer and Haider have pub- 
lished, at Ttibingen, an account of some experiments on this 
subject. They inserted thermometers into the stems of trees, 
and so deep that the bulb reached the centre of the tree. The 
same was done into a dead stem. It results from these experi- 
ments, that vegetables appear to retain a certain medium tem- 
perature, which cannot however be considered as originating 
from heat evolved by the functions of the plant, as the dead 
stem afforded the same temperature as the living, but can be sa^ 
tisfactorily explained by a reference to the bad conducting 
power of the vegetable fibre and the wood, by which the tem- 
perature of the surrounding aerial strata penetrates but slowly 
into the interior of the plant. 

ARTS. 

36. On preserving Wine vn Draught. By M, Imery.^^ 
M. Imery of Toulouse has given us the following simple means 
of preserving wine in draught for a considerable time ; it is suf- 
ficient to pour into the cask a flask of fine olive oil. The wine 
may thus continue in draught for more than a-year. It is by a 
similar process, that they preserve wine in Tuscany, which they 
are accustomed to keep in large bottles, the glass of which is too 
thin to resist the effect of corking them tight. The oil, spread 
in a thin layer upon the surface of the wine, hinders the eva- 
poration of its alcoholic part^ as well as prevents it from combin- 
ing with the atmospheric air, which would not only turn the wine 
sour, but also change its constituent parts. — GUFs Technological 
Repository^ May \S9S. 

37. On an ejffectu^al cure for Smoky Chimneys, By Mr S. 
J/ordaw.— Mr Mordan, the patentee of the ever pointed pencils, 
shewed the editor lately his contrivance for preventing his kitchen 
chimney from smoking, and also for quickly exciting his fire, 
without the aid of bellows. This fire-place, like many others, 
had a wide open chimney to it, and was continually annoying 
his family by smoking. He determined, therefore, to con- 
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T« AoBCirr fUmwLat^ MiaUter of Oafctiii, AynMr^ tad Jams* 

ftTimiiiM A} Engineer in GUttgow^ Ijanariahke; fi» ^^ iaaprave* 
mettts in Air-£nginefl £br moving machinerj.** 

To JoHV White of Southampton, county of Hants, engineer and iron- 
founder; fbr ** impfov^menta in ^Mnas «r Buckets fbr pmapiJ^ 

To SAinrEC Pahses of Atgjll- PkMit Argyll SIfeet, 'WmtaOuiUr^ 
htwuAtt ; for "^ impvovementa in tke oonalfflictkA of JLad^'* 
3. To AirroiKK Adol>7BX Marcei^liit M AmBOTT, Norfolk Street, 
Strand, London, merchant; for'' improvements in Machinery far 
Cutting Wood into Moulding, Kebates, &c. coininimfclt^ from 
abroad.** 
8r To Sir WiiLiiwic Cov^kkve, of Cecil Strnt^ Stiadd^ iLondoB, Btrl. i 
fbr a '' nefnr Motive power.** 
12i To William St rat t ok of Limehouse, county of Middlesex, engineer; 

for ^ an improved apparatus fbr Heating Air by St^am.^ 
14. To JoBir George Christ, Old City Chamb^n^ landm; ftt **iRii* 
provenwttts in Copper and oilier Plate Mntiag, oawwrmBictitcd 
firom abroad.** 
20. To Philip Jacob Heisch, of America S<|uare, London, merchant ; 
for '' improvements in Machinery fbr Spinning Cotton, Cdttimtr- 
nicated from abroad.** 

To Charles BASwrti: Cotci^ laC« oi IbvikB Street, BiaiiclMater 
S^pnre, London^ E^^. ^ and William NicAocaoN of Manches- 
ter, in the county of Lancashire^ civil-engineer; for '^^a new me- 
thod of contructing Gasometers, or machines fbr holding atrd 
dis(ributing Gas,— communicated fi*om abroad.'^ 

To William BEinrcre of Beptfoird, Kent^ gentlemur; to »rhi- 
chine for Grinding Seeds for the extraction of oil,— conAOiunica- 
ted firom abroad. 

To William jErPRiEs of London Street, Radclif¥e, MTddle^x ; 
brass-manu&cturer ; for '^ improvements fn Calcining^, Roaatkig, 
&c. Ores.** 

To Pierre Erard, of Great Marlborough Street, county of Middle- 
sex, musical-instrument maker ; for " improvements in Piano- 
fbrtesy-^communicated from abroad.** 

To Augustus, Count de la Garde, of St James* Square, London ; 
for " a method of making Paper from the ligneous parts of cer- 
tain textile plants, — communicated from abroad.** 

To William Smith of Shefflrfd, county of York, mereilan^f fof "«> 
improved method of manufkcturfng Cutlery, by meam ot^RoUers.*' 
21. To Caleb Hitch the Yotmger, «f Ware, in the county of Hert- 
ford, brick^maker; for" an improved WalJf<» bufldingpurposes.** 
To George IhcxEirMir, of Buckland Mill, near 1>ot«r, county of 
Kent, paper manufhcturer; for " imprDvement^ in making Paper 
by Madrinery.**" 
To Akgblo BE![rED(ETTo Vaithera, of Cirencester Pftice, Fitzroy 
Square, London, proftissur at music f ftr ^ impwnwi eiilfc on the 
Harp, Lute, and SpsniA Guitar." 



808 List of Scottish Patenis., 

vigation, chiefly applicable to the {nropeBiiig of Shipa and other 
floating bodies.'* 

15. To Samuel Wellmak Wright, of Wtibher Street, I^ambeth, 
county of Surrey, engineer ; for ^ imprdttements in the construc- 
tion of Wheel Carriages ; and in the madBlarY employed for pro- 
pelling, drawing, or moving wheel-carriaSSi-** 

19. To JoBir GossLiEB Ul&icn, of ComhiJi, city of London, chrono- 
meter maker; for ^improvements on Chronometers.** 



List of Patents granted in Scotland from- 9Sd Febrtiary to 

\mh May 1828. 

1828, 
Mar. 10. To Paul Steenstrup of Basing Lane in the city of London, Esq. 
for '' certain improvements in machinery^or Propelling Vessels, 
which improvements are applicable to other purposes.** . 
19. To John Harvet Sadler of Hoxton, in the county of Middlesex, 
merchant, for '^ certain improvements on Power-Looms for the 
weaving of silk, cotton, linen, wool, flax jmd hemp» and all mix- 
tures thereof.** 
25. To William Pownall of Manchester, in the county of Lancaster, 
weaver, for ' improvements in making Healds for weaving purposes.* 
To Thomas Tymdall of Birmingham, in the county of Warwick, 
gentleman, for an invention communicated to him by a foreigner 
residing abroad, for " the improvement in the manu&cture of 
Buttons, and in the machinery or apparatus for manufacturing the 



same.'* 



To John Lee Stevens of Plymouth, merchant, for " a new or im- 
proved method or methods of Propelling Vessels through or on the 
water, by the aid of steam or other means or power, and which 
may also be applied to other purposes." 

April 3. To John Levers of the town of Nottingham, machine-maker, for 
" certain improvements in machinery for the manu&cture of Bob. 
binnet Lace." 

May 6. To Thomas Botfield of Hopton Court, in the county of Salop, 
coal and iron master, for " certain improvements in making iron, or 
in the method or methods of smelting and making of Iron." 
19. To Count de la Garde of St James's Square, Pall Mall, in the 
county of Middlesex, for an invention communicated to him by a 
certain foreigner residing abroad, " of certain improved machinery 
for breaking or preparing hemp, flax, and other fibrous materials, 
which he denominates the " Rural Mechanical Brake." 
To Thomas Killman of Mill Wall, Poplar, in the county of Middle- 
sex, mast-maker, for " certain improvements in the construction 
and fastening of made Masts." 
To Edward Cowper of Clapham Road Place, in the parish of St 
Mary, Lambeth, in the county of Surrey, gentleman, for " certain 
improvements in Cutting Paper." 



1 . 
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rections made upon them by Fontana. Mr CaTendidi, by a 
•light difference in the manual process, gave them a very supe- 
rior predsion *, and, having employed them for comparing air 
taken in different places and at different times, arrived at the 
unexpected result, that the portion of respirable air is the same 
everywhere, and that the smells which so perceptibly aflSect 
our senses, and the miasmata which so cruelly attack our 
health, cannot be investigated by any chemical means— -a result 
which, although at first sight almost discouraging, presents an 
immense perspective to the reflecting mind, and already shews 
in the distance sciences which have not yet been called into 
existence, and for which alone is perhaps reserved the secret 
of those which we possess. M, de Humboldt has confirmed this 
fact, in the most distant re^ons, by means of the inflammable 
air eudiometer. MM. Biot and 6ay-Lussac found it not less 
true in the highest parts of the atmosphere which man.bas been 
able to attain by means of the balloon, than in its lowest strata. 
Thus it was still an agent discovered by Mr Cavendish, that 
these adventurous philosophers employed to verify another of 
his discoveries. 

Such are the labours that have assigned to Mr Cavendish 
so distinguished a place among the cultivators of chemistry ; 
they occupy but a few pages of print, yet they will survive many 
large books; but we must not estimate the difficulties which 
attended them by the space which they fill. To have untied 
the secret knot that bound together so many complicated phe- 
nomena, to have pursued the same principle through so many 
windings and metamorphoses, and especially to have explain- 
ed with such precision what had for ages eluded the most 
expert philosophers was, in a few minutes, rendered evident to 
every one, could be nothing but the effect of meditations, not 
only the best directed, but the most obstinately persevering. 
Mr Cavendish was a living proof of the truth of the adage of 
one of his most illustrious cotemporaries, that genius is but a 
greater aptitude for patience ; a maxim strictly true, if we add 
to it, that it must be the patience of a man of intellect. 

Another not less valuable quality which he possessed was his 
severity in the matter of demonstration. Nothing doubtful was 

• Phil. Trans. 1783, Part I. p. 106. 
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It is also known that the same Walsh saw spariu in the elec- 
tric eel of South America, a fish which possesses that property 
in a much higher degree than our European torpedoes, and 
which, according to M. Humboldt, is capable of stunning horses 
by its shocks. 

We have also observations by Mr Cavendish on the height of 
luminous meteors *, which might have led to the supposition, 
now so well verified, of the fEdling of stones from the atmoephere. 
He wrote a very learned memoir on the means of improving 
meteorological instruments-}-, and made ingenious remarks on 
the efiects of frigorific mixtures, and their limits }. He even 
occupied himself with the calendar of the Hindoos, and endea- 
voured to compare their confused cycles with our mode of reckc»- 
ing time {. But the limits of a public discourse do not permit 
us to enter into an analysis of all his writings ; we only mention 
them, to add the example of Mr Cavendish to so many others, 
which prove that great discoveries are reserved for men habitual- 
ly given to contemplation. 

Toward the end of his life, he busied himself with regulating 
more accurately the division of the great astronomical instru- 
ments ; and it was assuredly carrying to the extreme the love of 
accuracy, to be dissatisfied with the art which, of all others, has 
carried that quality to the highest pitch. 

After this long enumeration of Mr Cavendish's labours, it 
will readily be comprehended that a life so productive could not 
have been an agitated one ; but what would not so readily occur, 
was the extreme uniformity of his life, and the scrupulous exact- 
ness with which he fulfilled the view which had induced him to 
devote it to study. The most austere anchorites were not more 
faithful to theirs. Among the numerous problems which . he 
solved, he placed in the first rank that of not losing a minute or 
a word ; and he found, in fact, so complete a solution of it, that 
it will astonish those who are most economical of time and words. 
His people knew from his signs whatever he wanted ; and, as he 
scarcely ever asked any thing from them, this sort of dictionary 
was but brief. He had only one dress at a time, which was renewed 

• Phil. Trans. 1790, p. 101. t Ibid. 1776, p. 376. 

$ Ibid. 1783, p. 303, yd 1786, p. 241. § Ibid. 1792, p. 383. 
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into cli£b; trachyte, rich in vitreous felspar, rises into domesi.' 
In the most distant zones, large crystals separate similarly, 
as by an internal development, from the compact texture of 
the primitive mass, form themselves into groups, appear a» 
subordinate masses, and often announce the vicinity of indepen^ 
dent new formations. In this manner the whole inorganic world 
is evidently pictured in every mountain chain of any ext^it. 
To become perfectly acquainted, however, with the most im- 
portant phenomena of the composition, relative age, and fOrigin 
of thf formations, it is necessary to compare, with each other, 
observations made in countries the most widely separated, pro- 
blem9 which have long seemed enigmatical to geologists living in 
the north, find their solution near the equator. If, as has be^i 
observed, the distant zones do not furnish us with new forma- 
tions, that is to say, unknown groups of simple substances, they * 
yet enable us to understand the uniform laws of nature, by 
which the vaiious strata support each other, penetrate into each 
other^s substance in the form of veins, or raise each other in 
obedience to elastic powers. 

If it be true that our geognostical knowledge derives the 
greatest advantage from researches made over vast expanses of 
country, it ought not to excite surprise that the class of pheno- 
mena which forms the principal object of this memoir should, 
till lately, have been examined in a very imperfect manner, be- 
cause the points of comparison are very difHcult, and may even 
be said laborious, to find. Until the end of the eighteenth 
century, all that was known of the form of volcanoes, and of the 
action of their subterranean powers, was derived from two moun- 
tains in the south of Italy, Vesuvius and Etna. The former 
being the most accessible, and, like all volcanoes of inferior ele- 
vation, having more frequent eruptions, a small hill became, in 
some measure, the type according to which a whole distant 
world was represented, containing the great volcanoes of Mexi- 
co, South America, and the Asiatic Isles. This mode of rea- 
soning might naturally bring to our recollection VirgiPs shep- 
herd, who, in his humble cabin, imagined he saw the image of 
the eternal city. 

An attentive examination of the whole Mediterranean, espe^ 
cially its islands and eastern shores, where the human race has 

3 
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perpetual snow, and are probably situated upon a crevioe trs^ 
versing the whole continent, over an extent of 105 geographical 
leagues from the Pacific Ocean to the Atlantic. 

This association of volcanoes, whether in isolated and rounded 
groups, or in longitudinal bands, demonstrates, in the most de- 
cisive manner, that volcanic effects do not depend upon slight 
causes existing near the surface of the earth, but are phenomena 
whose origin i& to be found at a great depth in the interior of 
the globe. The whole eastern part of the American continent,, 
which is poor in metals, is, in its present state, destitute of vol- 
canic mountains, of masses of trachyte, and probably even basalt^ 
with olivine. All the American volcanoes are collected together 
in the chain of the Andes, which is situated in the part of that 
continent opposite to Asia, and which extends, in the directioa 
of the meridians, over a space of 1800 leagues. The whole 
plain of Quito, of which Pichincha, Cotopaxi, and Tunguraqua 
form the cymes, is a volcanic focus. The subterranean fire 
escapes, sometimes by one, sometimes by another, of those aper- 
tures which it has been customary to consider as distinct vol- 
canoes. The progressii^e march of the fire in them has, for the 
last three centuries, been from north to south. The very earth- 
quakes, which produce such terrible ravages in this part of the 
world, afford remarkable proofs of the existence of subterranean 
communications, not only with countries destitute of volcanoes^ 
which has been long known, but also between ignivomous 
mountains placed at very great distances from each other. 
Thus, in 1797, the volcano of Pasto, to the east of the course of 
the Guaytara, vomited, unremittingly, for three months, a high 
column of smoke. This column disappeared at the very mo- 
ment, when, at a distance of sixty leagues, the great earthquake 
of Riobamba, and the muddy eruption of Moya, destroyed 
about forty thousand Indians. The sudden appearance of the 
Island of Sabrina, to the east of the Azores,^ on the 30th Janu- 
ary 1811, was announced by the dreadful earthquake, which, 
at a mHch greater distance to the west, from May 1811 to June 
1812, shook, almost without intermission, first the West India 
Islands, then the plains of the Ohio and Missisippi, and, lastly, 
the coasts of Venezuela, situated on the opposite side. Thirty 
days after the total destruction of the city of Caraccas, the ex^ 



if • piiaii oi» 8na, to ttmnect the preiBnt ^iwdi <b»p<it T#>^ 
l&b « periodied itturn^ * to fix the l«fw» of [wmimdwii mi 
imtiMe pbtneBieiia, HfenecewarjIohiwgeQMiewdtAiMfwiileil 
ftoittlief depivtare, a he cir?Hio ot lude widi cawyj^i lihiehj 
hdag cDDnected with delerauBed epodiii maf fimittb 
Mloanpuisoiie. Had oidj the HMen tesipemUire of the 
iphofe, opd of the oorth io iMwwnt hdtiidegy or the diee» f i<ipo 
MluK of the haronekr oq Ab edge of the se, hem diiiiniiiwd 
fipjen OHO oevlttfy to anotbor^ «e ahoidd have Iumnto id whoi pvo^ 
poetioQ the heat of dimolee has uKnreoaad or diiiiinithod» awd 
whuthn or not the height of the atoHflphne hae nUdeiceM 
A— gw, Tbeae pointo of oooopaiiiao are leqiiMd fo the il^^ 
wtAm and mdioation of the mi^gBettc needle^ aa wtU aelol the 
mteasty of the eleetffo^magnetic iDfcea. If itbeofmielfoftlff 
•cciipatkinfor sodetieetoibllowy vhhaaadintir, the cwmw Heie- 
iiMdee of heat, of the pceflHire of theair^ ami of thir' mngfm/ik 
ikfetiAim and intemUj ; it k, on tiie other hand» the 4tQif «f ik^ 
goaiogitt, in detenaiiiing the inequaUliM ef the oarttfe.«i|rfM%4t 
lake ialo ooniidcration the ehaa^ ef hogbt of vokaiKNai- Whnt 
I «tte»pted at the time, m the .mauntaina of Mexico^ at To* 
Ittca, Nauhamputeptel and Jorulb, and in the Andes of Quito 0i 
Piehtneha, I have bad an opportunity, sinoe my fetum to £^ 
rape, of repeating several times at Venivius. 

In 1778, Saussure meaaured that moantam at a pcnod whoi 
the two edges of die crater, the north-west and ttmith weC up*" 
peared to him of equal h^ght. He found their devwAom ^00 
teises above the level of the sea. The eraptioo of 17M ooan* 
flioned a fallmg in of the southern part, and an inequality of tho 
edges of the cxmter which the most inexperienced 03^! ^ttitift* 
guirfies at a considerable distance. In 1805, M. von Boch^ M. 
Gay Lussac and myself, measured Vesuvius three tinm. The 
resuh of our operations was, that the hsighc of the 
edge, the Boeca del Palo, whidi is opposite the Sonuna, 
wkh Baus9ure'*s measurement, but that the south edge was.TS 
tmes k>wer than in 177S. The total elevaiion of the vofeaaa^ 
towards the Torre del 6reeo> the side towards which thn. £bo 
had principally directed its action for thirty years, had ***-»Ttiiih- 
ed an eighth part. The cone cf ashes is, 10 the total ho^|^of 
die mountm, on Vesuvius^ as one to ten ; 00 the Peak off 1Bo» 



' the bottom erf the crater, whidi, nnoe 1811, was IriimjfB iMeeir- 

' liMe, is now 750 feet lower than the northern edge of liie vot 
cano, and 900 feet lower than the soythem. The vaziaiUe 
fbrm and rdative position of the cones of eruption, whose «pei& 

•tiue ought not, as is too cSUsa done, to be confounded with'die 
erstar of the volcano^ give a particular aspect to Vesuvius at 
Mferent periods, and the historic^rapher of this volcano m^jfat, 

' ftbm the contours of the summit, and feon^ the nmpleinsptetidn 
of the landscapes painted by Hackert, which are at Portid, 

' edrding as the northern or southern mde of the mountain is 
p r e s en ted higher or lower, guess the year in whidi die artist 
made the drawing from which he composed his picture. 

A day after the cone of sccnrise, 400 feet high^ had-fallen n, 
when already small but numerous torrents of lava had flowed^ 

-in the night of the SSd October, commenced the luminous erup:. 
tittD of ashes and rapilli. ' / It lasted twelve days witboat Jnter- 
mptian ; but it was more intense during the first four. AH dhis 
time, the detonaticnis in the interior of the volcano were so 
knlj that the mere concussion of the air (for no commotioti 
observed in the earth), cracked the ceilings of the apartm^its in 
the palace of Portici. The villages of Resina, Torre-del-Greoo, 
T<MTe del Anunziata, and Bosche-Tre-Case, which are close up- 
CO the mountain, witnessed a remarkable phenomenon. The 
atmosphere was so filled with ashes, that the whole district was 
for several hours in the middle of the day enveloped in profound 
darkness. People used lanterns in the streets, as often hap- 
pens at Quito, during the eruptions of Pichincha. The inhaH- 
tants never fled in such numbers. The torrents of lava were 
much less dreaded than an eruption of ashes, — a phenomenon 
which had not before been known to such a degree, and which, 
from the obscure tradition of the manner in which Hercula- 
neum, Pompeii and Stabise were destroyed, filled the imagination 
of men with terrifying images. 

The watery and hot vapour which shot up from the crater 
during the eruption, and difilised itself in the atmosphere, form- 
ed, on cooling, a thick cloud round the column of ashes and 
flame which rose to the height of 9000 feet. So rapid a con- 
densation of the vapours, and, as M. Gay Lussac has shewn, the 
very formation of the cloud, augmented the electrical intennty. 
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of the earth which always precede all the igneoOa eruptions in the 
chain of the Andes, have violently shaken the whole masa of the 
volcano, then the subterranean gulfs open, and there issue at the 
same time water, fishes, and clay tu£EL Such is the singular pht- 
nomeoon which brings to light the Pimelodes cyclopwm^ a fish to 
which the inhabitants of the plain of Quito gave the name of 
PreviadiUa^ and which I described shortly after my return. 
When to the north of Chimborazo, in the night of the 19th 
June 1698, the summit of Carguaraizo, a mountain of the height 
of 18,000 feet, broke down, the whole country round, to the ex- 
tent of nearly two square leaguges, was covered with mud 
and fishes. Seven years before, a pernicious fever, which de- 
sokted the city of Iburra, was attributed to a similar eruptioD 
of fishes from the volcano of Imbaburu. 

I mention these facts, because they throw some light on the 
difference which exists between the eruptions of dry ashes and 
those of mud, wood, charcoal, or shells, serving to exphdo the 
formation of tufa and trass. The quantity of aslies thrown 
out by Vesuvius of late years, like all the circumstances con* 
nected with volcanoes, and other great phenomena of nature 
calculated to inspire terror, has been excessively exaggerated in 
the public journals. Two chemists of Naples, Vicenzo Pepe 
and Giuseppe di Nobili, have even affirmed, notwithstanding 
the contrary assertions of Monticelli and Covelli, tliat the ashes 
contain gold and silver. According to my inquiries^ tlie bed of 
ashes that fell during twelve days on the Bosck-Tre-Case side, 
on the declivity of tlie cone, in the places where rapillo was 
mingled with them, was only three feet deep, and in the plain, 
did not rise higher than from fifteen to eighteen inches. Mea^ 
surements of this kind should not be taken in places where the 
ashes are heaped up, like snow or sand, by the wind, or accu- 
mulated by water in the form of mud. The times are gone 
when wonders only were looked for in volcanic phenomena, or 
when the ashes of Etna were represented as being carried by 
the winds as far as the peninsula of India. Some of the gold 
and silver veins of Mexico certainly occur in a trachytic por- 
phyry ; but the ashes of Vesuvius, which I carried along with 
me, and which were analysed by an excellent chemist M. Henry 
Rose, afford not the slightest traces of gold or silver. 



£88 BwtOA UuAk}xAA m the Stmiiure and jig^ 

In the citfiy stages of our planet^ die subttanocs of tke iBlenor,* 
still m a state of ftindit j, penetrated throi^h the envelope of die * 
earth which was fiasured in all parts; sonKtimes eondensing- as 
aaasies of veins with a granulated texture, soi&etimea spreading 
oat into sheets and stratified torrents. The volcanic ro^LS whidi 
the primitive worid has transmitted tPo us, have nowhere flowed 
in narrow bands like the lavas that issue from the volcanie cchmb 
existing at present. The mixtures of augite, titanitic iiow, 
glassy felspar, and hornblende, may have been the same at differ- 
ent periods^ sometimes more allied to basalt, and sometimes to 
trachyte. The chemical substances, as we ieam from the im- 
portant labours of M. Mitscheriicb, and the similarity of die 
products of high furnaces, may have been united under a crys- 
talline form, according to definite proportions. It is not liie less 
true, that substances, composed in the same manner, have ar- 
rived hy very different ways at the eartVs surface, whether by 
being raised up by elastic forces, or by being insinuated through 
crevices into the strata of the older rocks; in other words, 
through the already oxidized envelope of our planet, or by issu- 
ing under the form of lava from conical mountains, which have 
a permanent crater. If phenomena so different as these be con- 
founded together, the geognosy of volcanoes is thrown back in- 
to the darkness, from which numerous comparative experiments 
have begun gradually to rescue it 

The question has often been asked. What is it that burns in 
volcanoes ? What is it that produces the heat in tliem by which 
the earth and metals are melted and intermingled ? The new 
diemistry replies : What bums is the earth, the metals, and even 
the alkalies, that is to say, the metaknds of these substances. 
The already oxidized envelope of the earth separates the atmo- 
spbere, rich in oxygen, from the unoxidised inflammable prifici- 
ples which re»de in the interior of our planet Observations 
made in all countries, in mines, and caves, and which, in concert 
with M. Arago, I have detailed in a memoir on the subjfect, 
prove that, even at a small depth, the earth's heat is mudi su- 
perior to the mean temp^iature oi the surrounding atmosphere. 
A £a£t so resxkarkable, and elicited from observations made in al- 
most every part of die globe, oomects itself with what we learn 

3 
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dectro-magDetic intensity, or the commiinicatioa between, the 
internal and external parts of the globe. 

When, in the primitive world, the deepLy finured. crust of the 
earth exhaled heat by these iqpertutes, perhaps during many 
centuries, palms, arborescent ferns, and the animals of warm cli- 
mates, lived in vast expanses of country. ' According to this sys- 
tem of things, which I have already .indicated in my wori^ en- 
titled EsmA Gecgnostigue iur le GisemerU des Roches dans lei 
deux HemUphereSf the temperature of volcanoes is the same as 
that of the interior of the earth, and the same cause which now 
produces such frightful ravages, would formedy have made the 
richest v^^etation to spring in every zone, from the newly dxi- 
dised envelope of the earth, and from the deeply fissured strata 
of, rocks. 

If, in order to account for the distribution c^ the tropical 
forms that occur buried in the northern regions of the globe, it 
is assumed that elephants covered with long hair, now immenied 
in the pc^ ice, were originally natives of those cliioate>,'aiid: 
that forms resembling the same principal type, such as tluit of 
lions and lynxes, may have lived at the same time in very. dif- 
ferent climates, such a mode of explanation would yet be inap- 
plicable to the v^etable productions. For reasons which ve^ 
geiable physiology discloses, palms, bananas, and arborescent 
monocotyledonous plants, are unable to support the cold of the 
northern countries ; and in the geognostical problem which we 
are here examining, it appears to me difficult to separate the 
plants from the animals ; the same exf^lanation ought to embrace 
the two forms. 

At the end of this memoir, I liave added to the facta collected 
in countries the most remote from each other, some purely hypo- 
thetical suppositions *. The philosophical study of nature rises 
above the wants of descriptive natural history ; it does not consist 
of the mere accumulation of isolated observations. May it cme ' 
day be permitted to the curious and active mind of man, to dart 
from the present into the future, to interpret what cannot yet be 
known with predsion, and amuse itself with the geognostical 
fables of antiquity, which are in our days reproduced under va- 
rious forms. 

* The facts alluded to do not appear in the Appendix to the Memoir* 
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4A, That the nearest end of the needle is drawn towards the 
point lirom i^noe the motion of the aurora. proceed and that 
its deflections aie greatest when the motion is most rapid, — the 
efibet being the same whether the modon flows along a low mnh 
or one diat crosses the zenith. 

• fiA^ That a low state of tempeniture seems favoursfate foe ilie 
pioduetioii of brilliant and actiye comiscadons, it being ittldoin 
that we tntnessed any that were much agitated, or that the pris- 
matic tints were very sipparent when the temperature was above 



6Af That the oorruscations were less frequendj idsiUe be- 
tween the first quarter day, and the full moon, than in any other 
period of the lununation, and that they were most numetous be^ 
tween.the third quarter and the new moon *. 
. 7^ That the a^yeaiance of the aurora was registered at 
Bear Lake in 188^-86, 840 times, without any sound having 
been heard to attend its motions. 

. Stik^ The height of the aurora was not determined by actual 
observation, but its having been seen on several oocaBRms to il- 
luminate the under surface of some dense douds, is condiistre 
that its elevation could not have been very great. When Dr 
Richardson and Mr Kendall made their excur^on on Bear 
Lake, in the spring of 1886, the former saw the aurora very 
brilliant and active, displaying prismatic colours in a cloudless 
sky (on 83d April) ; while Mr Kendall, who was watching at 
the time, by agreement, for its appearance, did not see any 
corruscation, though he was only twenty miles distant from Dr 
Richardson. 

9^ The gold-leaf electrometer, which was kept in the obser- 
vatory, was never affected by the appearance of the aurora. 

10^^, On four occasions, the corruscations of the aurora were 
seen very distinctly before the day-light had disappeared, and 
we oftai percaved the clouds in the day-time disposed in streams 
and arches, such as the aurora assumes. 

* The proportioD of corruscations seen at these periods, from the month 
of October 1825 to April 1826, was 88 to 1S5. The maonlight bdng ttnmg 
between the first quarter and the full moon at those hours when we more 
particularly watched for ihe Aurora, may, perhaps, account for our not hav- 
ing seen its corruscations so often during this part of the lunation. 
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ftvenoes of nttiatkni and dianget of wind. The Father of 'Me- 
teonxlogy, as irA as of Physic, in his treatise on Airs, Wftters, 
and Localities, has fidthfcdly recorded the influence of winds 
and situation on the constitution of the atmosphere ; and, from 
every observation whidi I have been enabled to make, it ap- 
pears, that, amidst the wredcs and dianges which the fiee of 
evoy country on the shores of this sea has experienced, the 
mme characteristic dimate^ general and particular, eusts, as it 
did, upwards of twenty-two centuries ago ; and that the obser- 
vations of Hippocrates may still be considered the best synopsu 
of the meteorology of this part of the world. , 

Equable as the general climate has been remarked to be, yet, 
if one day is compared often with another, or one part even with 
another of the same day, the atmosjdieric virissitude is some* 
times very considerable; and particularly as respects the humi- 
dity of the. ur. Such changes are most sennbly felt on the 
diores of Europe, and on the south coasts of Greece and Tur- 
key in Asia ; and it is on a line, equally ^tant from Africa and 
Europe^ that such variable states of the atmosphere are least 
perceptible. Malta is, therefore, thought to be most out of the 
sphere of this vicissitude, yet a great change of wind at this 
place is attended with very sensible changes of its climate ; and 
it is by no means that desirable residence for an invalid which it 
is thought by many to be. 

A moist or damp atmosphere is certainly to be avoided by 
the majority of invalids ; and that of England is so much blam- 
ed in this respect, as to be accounted the chief cause of the pul- 
monary complaints prevalent in the kingdom. The moisture 
of the English atmosphere, except under the influence of rare- 
localities, is perhaps less than that of Malta ; for Humboldt has 
found, by hydrometrical observations, the superior humidity of 
the atmosphere as we approach the equator. Invalids. who ge- 
nerally resort to Malta and Italy, are of relaxed fibres of body ; 
and one argument against the salubrity of the last mentioned 
place for them, is, that, in removing from England, they avoid 
little, if any, atmospheric humidity ; added to which, they re- 
move to an increased temperature, which must still farther in- 
crease the relaxing effects derived from humidity. In corrobo- 
ration of this, we every day see people who, by chronic disease. 
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descended bdcnr 646,'' wUdi is f^^bove the meui annud tonpe- 
fature at Gosport, af obierved by Dr Burney *• Tfaia estveoie 
moDlJily temperature of 54*0* m Fefanuoy 18ii4i, was flttvHmlnd 
to the Strang OMor^erly winds which for tea days pte¥ailed at 
Smyrna ; and as the average lor the same season in the odier 
two yea^ was nearly two degrees higher, t^should cenwdcr tihat 
they best expressed the oorresponding temperature in the two 
years in whidi my daily register was not kqpt The highest 
JEange observed «t noon was 86^, whidi was oJBT Algiers, in Au- 
gust 1824, and the lowest was 41% at Smyrna, in the tistemog 
at eight, in January 18S7. The range of the summer months 
never exceeded 11% while that of the other months was often as 
much as iUT. For three months after the summer solstioe, -the 
heat on board was steady above 76°; and when the winds at dus 
season are scanty, the thennometer is sometimes Ao^eW^-oa 
Aoie. If it were not that the great beats of summer ^dmiiBt 
Ae sources of humidity, the atmosfdiere would be felt tbe moist- 
est during the greatest heat. We should, also, have the hea- 
viest dews at night; but the reverberatioii from the heated, snr- 
iace of the earth often keeps the vapour suspended through the 
night, though clouds may be precipitated in the higher and coder 
regions. 

Besides the characteristic temperature of the season, the heat 
at any place is moreover greatly affected by the winds, at the 
time; thus, the westerly winds will not disturb much the regu- 
lar increase or fall for the season, and the easterly but little ; 
while the winds from the- north, before the melting of the snows 
on the Appenines and on the Chain of Findus, in May and 
June, will lower the temperature many degrees on the south 
coasts of Italy and the Morea. The south and south-east winds 
will, on the other hand, as remarkably elevate the thermometer ; 
especially if they have blown steadily for a few days, and not 
over a widely intervening extent of sea. The effect oi* wiunn 
winds, immediately succeeding those from the north or a cold 
quarter, has often been observed to be productive of severe ca- 

* From registering thermometers kept for several years at London, it ap- 
pears as calculated in the British Almanac for 1828, that the mean tempera- 
ture of the year, by night and day, is 49°4. The mean daily t^nperature of 
the year- in the south of Scotland has been verified to be about 54% and that 
of Devonshire to be a degree or two higher.— J. B. 
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liygniBietncal capacatj. At Patniboaiid La{MUitD^ the*' 
tkot^.in the atmo^herical humidity are. vciy trifliagi. fipMa tbe 
inodh ui ouist directions, sweeping over the.land, whidi in- 
flaenoes tbe proximate effect of their previous, eonditioiu lianjr 
other examples might illustrate the effect that surfaces^ over 
which the winds blow, have on the humidity of the atmoqiheie. 
Thus I have found, in coasting round the Morea in summer, 
iidMtti the. wind was from a great ext^t of sea, that die air was . 
alwiyrs damp. . Off Navarino, it was extremely so» whai it falew 
ttaai any other point but ovier the. Morea. In the oourae oT a 
voyage, . the same winds will be felt changing their hygrymeCri-, 
cal condition, with the different localities over which .they tmvc|. 
Off Navarino, a north-west wind will be moist, while, under the 
lee.pf.Zante, it will be found dry. In running Irom Catpe An- 
gdo to the d^Oio Passage, a northerly wind has been found dry, 
with all the arid and bare Cydades to windward ; while* after 
gettmg through the Passage, the same wind has beoxne exoes- 
nvdy .damp, and continued so until the Gulf of Smyrna has 
been made, when it again, became dry, — ^it blowing over MU ^ 
tykne, after having previously traversed an unknown extent of 
terra firma. 

Temperature depends not so much on surrounding localities, 
as on the season ; while humidity is more affected by the surface 
over which the wind blows than by the season. Even in., the 
latter part of summer, when the land becomes a great reverbe- 
rator of heat, arising, in a considerable degree, from the decay of 
its verdant vegetation, the temperature of the air suffers no great 
change from a change of wind ; yet its aqueous condition will be 
much affected. In calculating, then, on the dryness or moisture 
of the air, the point of the compass from which the wind blows 
is not so much to be considered, as the surface, land or sea, over 
which it travels, and the extent of that surface, with the inter- 
vening locality, if any exist. At Malta, I have observed tlie 
hygrometer stand the highest, with the wind from tlie noi^h ; 
and the lowest, with a wind varying from S. to E. in the months 
of July and August. From the Meteorological Table, it will 
be observed that the proportion of fair weather is much greater 
than it is in Britain ; and that the rainy and showery days 
(which were registered rainy^ when rain fell even for a few 
hours, and showery^ if one shower happened during the S4), do 
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muH quantity of ram that had yet ftllen in Italy, mi hang 
fufficient to oool the sulfide dt the land; while,^ on the athtr 
hand, this hot and dry wind had aicquind mudi humidity fiosai 
the flea, before it retrograded and was repdled by the aneeBed^ 
ing southerly currents. The Sirocco or SJE. wind is an import- 
ant 0De in any pert of the Mediterranean ; and different opi- 
mans have been fanned as to its dryness and moisture. Ths 
fiict is, that these qualities are entirdy govenied by the aoriaoef 
over whidi it bk>ws> befiore readiing the jdace of obsorvalion. 
Thus it is moist and warm, as fdt on the coasts et Gkceee and 
Italy; because, its ei^alted tempemture imbibes much vapour 
£rom the sea, after it leaves the northern shores of A&ica, rwhe» 
it is hot and dry. Nowhere can such a wind befelt in. the into- 
rior or the northward of Europe ; for there is nowhere in Xo- 
rope such a country as the LyUan and Arabian deserts, ao flat, 
so dry, and so little capable of impartkig to its irinda any tUng 
like Uie electric condition of the land and atmosphere of other 
countries*. 

lUectricUy. — This is a modifying element in the ocmstitutiDn 
of every climate ; and, though less appreciated than heat or hu- 
midity, it no doubt performs a most important part in all at* 
mospheric changes ; if it is not an essential agent in every modi- 
fication of cloud, dew, and vapour. The influences of heat and 
humidity are much more easily defined than those of electricity ; 
which, though in constant operation, only enables us to draw 
any satisfactory induction from its great and palpable phenome- 
na. Evaporation was long thought to be a fertile source of elec- 
tricity ; and Fouillet -|- has lately proved this opinion to be well 
founded, as well as that chemical and vegetable change is ac- 
companied by electrical disturbance. 

* To thew the different directions of the winds at London, from those of 
the Mediterranean, as registered in the Table, the average vrinds fur the year, 
at the metropolis, are here extracted from the Britiah Almanac for 1828. The 
difference between the northerly winds is very remarkable. 

N. 3aidays. E. 251 S. 28| W. 70i 

NE.444 SE. 38 SW. 72f NW.64t 

t M. Fouillet, in his Memoirs read before the Academy of Sciences, on 
aeth May and 4th July 1825, has shewn that the absorption of carbonic acid 
by v^^tables, and the evaporation of all liquids, pure or imj^ure, are accom. 
panied with the developement of electricity. 
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land. The reasoa of sudi phenomeitt not oocunriiig at onoe, on 
a change of mnd to the southward, ariaesi it neems, from tfaie 
fint pf the southerly wind bang only that body of the air which 
had ktely blown from the opposite or northerly quatt^Ty and 
whidi must precede the true current of the south, with its cha- 
ractmsdc properties. It is for this reason, that we often found 
a cold' southerly or south-east wind at sea, where no localities 
could have immediately influenced the temperature, such as at 
Malta and off Cape Spartinenta From this cause, alao^ the 
longer iw Sirocco blows, the drier it becomes ; and, in the vidnity 
of such elevated land as the Albanian ridge of mountains, this 
partial change to warmth with moisture, in the Sirocco or south 
wind, may be considered indicative, in the fall of the year, of a 
thunder storm, or the lesser electrical phenomena, with a fall of 
rain, and k change of wind. 

It is evident, also, that besides the humidity and heat, which 
form a great difference between winds proceeding from the op- 
pomte points of north and south, there is something else con- 
nected with the air and the surfaces over which its currrats 
pass, that affects the animal system in that remarkable man- 
ner which is witnessed during a Sirocco or southerly wind. 
On a change taking place to this direction, the inhabitants 6f a 
place, and those who have lived but a short time in it, sensibly 
experience a languor and relaxation of both the mental and phy- 
sical energies ; while diseases, depending on laxity of fibre or 
emunctory, become at the same time aggravated. Thus dys- 
peptic complaints, chronic catarrh, and cynanche, make no pro- 
gress towards recovery ; and if the Sirocco blows immediately 
after a cool northerly breeze, it often proves the cause of de- 
veloping such diseases. 

What this depressing something is, it may at present be pre- 
mature to dogmatize about. There is an era, however, to which 
medical science is fast hastening, when this will no doubt be ex- 
plained ; since the pi:t)gress, which all the auxiliary sciences aie 
making, point out to us that such a consummation will happen. 
To elucidate somewhat this intricate portion of our subject, we 
shall make the best use of the data we possess, and the observa- 
tions we have made. 

As far back as 1770, it was conjectured by Brydon the tou- 
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▼cry fatidiKtory examples of the important part which the efeo- 
trie fluid performs iD meteorological phenomena, eqpeciallj'trheB' 
the constitution of the cloudlesi sky of summer hf^gan t» to dfr-. 
ranged. As this diange happened on the coasts of Albania 
and the Morea, it commenced by the north-east windi gecting 
stronger, and veering more about from one point to nnother, 
with oorresponding varianons of temperature. A calm^ alter- 
nated with faint southerly breezes, succeeded, which was fU- 
lowed by a thick atmosf^ere at sunset, lightmng avet the Mo- 
rea, and rain after .whidi it cleared up, and a north-west wind 
steadily prevailed. A few days afterwards off the Bay of Pre* 
▼esa, tJie northerly wind fell, the atmosphere thiekened, and the 
wind again sprang up from the south-east, light at fint^ and 
freshed through the night About the following suntiae^ in- 
side the Corfu Channel, one of the most terrific thunder atoMls 
commenced that can well be imagined ; whidi, dFter floods of 
rain, lasting, with slight intennissioRS, for several hoiivs, termK 
nated by a sudden change of wind to the northward^* and aboa 
afterwards a dear, cool atmosphere succeeded, with the wind 
from the north-west for some days. 

Though more or less varied, the summer seasons, as I have 
before remarked, always break up in the above manner, and sub- 
side into a cool temperature. Whatever occasions the' change 
of wind, whether it be from the land becoming a greater rever- 
berator of the solar heat, arising from the decay of its verdure 
and foliage, and so rarefying greatly the superincumbent stra- 
tum of air, by which the cooler currents from the sea are elicited, 
it is very evident that the phenomena, described as attending 
such changes of weather, result proximately from the collision 
of clouds or strata of vapour differently electrified as to each 
other, or from the electric condition of the clouds being in a fiti- 
niM or pma state, as respects the subjacent land and mountains. 
For the better understanding of what takes place during these 
electric collisions, it is necessary to ascertain what respective 
body of clouds is phts or minus electrified ; or whether it is the 
highland, or the atmospheric stratum impinged against it by 
the Sirocco, which gives or receives electricity during the ivsId* 
ration of that equilibrium which ensues. The experiments 
which have shewn the negative electric state of the Sirocco, arc 
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of the oppMite winds above meiitioiied, anakgout . phenomena 
are flometiniefli observed at sea, and out of the immediate influ- 
enoe of the land. Thus a wind, blowing from the n ort her n 
shores of the Mediterranean, may be in perfiect eqinfibrium with 
the land it leaves ; yet, when it encounters the southerly cunent 
at sea, will be in a relativdy positive state of electricity. The 
consequrace of this coUinmi wiUbe, a trantrferenoe of the fluid 
ftom the north to the south current ; and aooor^ng to the ex- 
tent of the electric difleraice between them, will be the aniouDt 
of the resulting phenomena. From the pbaorvations of five 
years, I have always found, that, when electrical phenomoui ap- 
peared, a change of vrind from N. to S., or from opposice {idHto 
near to the meridional line, invariably occurred. One dife rence 
has been noticed in the character of these phenomena, tha% when 
they were devdoped in the vicinity of high land, thunder ac- 
companied, them ; but, at sea, it seldom or never occurred^— die 
transfer of the electric fluid, in this last ntuatioin, ap pea ri n g to 
take place in a more gradual and less violent manner, than 'sdiieii 
the peaks of mountains facilitated those local accumulatidnfl, 
whose disturbance creates such intense results. 

As a general observation on this part of the meteorology of 
the Mediterranean, it may be inferred, that winds or currents of 
vapour, of some continuance, from an extent of sea, are^nega- 
iively charged with electricity ; and those from the land, and 
especially from hilly countries, are relatively in sl positive condi- 
tion. 

During the period in which I have been in the eastern section 
of the Mediterranean, abundant opportunities have occurred of 
witnessing the effects of localities on the temperature and humi- 
dity of the winds, even when they continued to blow from the 
same quarter of the horizcm ; as well as of observing how the 
climates of particular places are affected by the nature and direc- 
tion of the winds, and the atmospherical impregnations prevail- 
ing at the time. These opportunities have resulted from being 
often one day to the northward, and the next to the southward, 
of land, with the continuance of the same wind ; at another day, 
with a great scope of sea, and on the following one with an ex- 
tent of land, in the direction of the same wind ; while frequent 
visits to different places and anchorages, in different seascms of 

1 
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' In die Botth nchorage, howefw^ o£ tfabridud; IfihoaU 
lUnk the efltaTia iirom the Uce near d» ^townwMiidpravaafr. 
nltifarioas, it being eztensm, and abo near to die port TUi 
anchorage is aeMoni Tipilted by any of oiir ieet^ 

PouqueviUe relatea^ that, on ^eiqp|iroadi of thoae appear- 
noes in the air, and the fiory oddkir of , the aun,^ whioh preoede 
the earthquakes to which this island is subject, the female inha- 
bitants are seised with aspedes of hysteric convulnoaa, ei^ed 
mUerieo; but I have no personal knowledge of such «Sec- 
tioos*. 

I 

Cepkatoimk — Judgii^ from the situaticm of the eoutenaife 
harbour of this island, I am inclined to think it a ladiar healthy 
andiorage. The great height and extent of sun bumt waiBbt» 
odthe one side, orer which the wind oooms m if fiEoas an a«eB» 
when it blows in that direction, the bw and small ^Heolef land 
aeross whidh^ the Sirocco has ' only to pass before it r«aite»it|ie 
party and the great scope of sea over which the aoudierlf niriads 
ptcmMidy travel^ constitute, however, some demerits worlliy of 
consideration, and counterbalance the other presumable advan- 
tages. The i^tagnant head of the harbour, bejfond the long 
bridge, must, besides, prove a source of miasmatic effluvia to 
the crews of those vessels of a smaller class that refit there and 
careen. I have seen the first onset of the Sirocco down the har- 
bour raise the thermometer ten degrees. The soutlveast wind 
in passing over the island of Zante, is much increased in tem- 
perature and drjmess during the summer seasibn ; and in th^ 
winter it is thereby rendered colder, if not more moist, ^hese 
relaxing SE. winds very often produce severe catarrhs, espe- 
cially if cdd winds have previously prevailed. 

. Corfu. — This is an anchorage where a good deal of fever oc- 
curs in the hot months; and I have witnessed its preval^K^ for 
several years. In this season the winds are light, Or calms pre- 
vail ; and at night, the dews are generally very heavy. When 
the winds blow, it may easily be observed, from the nature of 
the surrounding localities, that they wil imbibe felmfic exhala- 
tions. To the NW., and in the line of the greatest extent of 

i 
* PouqueviUe, Voyages ep Grece, torn. ill. chap. 101. 
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koditj on the windi of ^the plao^ in it &»■ on tfaoM. of «d|«r 
pkoei. Fdr rix maotlii in the year, the emwOr on; thu ffguiitm 
momitaiiis of Albania is a foiitful louree of eoU and.«nntaeai 
to the winde sweeping over them ; and, thanfiore, in theeaiif 
part of summer (in April and May)mofaaBgpof -viBdjfiRasiiA* 
S.SE. or SW., to the direction of diese mountaitts .ia^atteadai^ 
with a sudden and great decrement of te mp er a ture ; wfaBerE . 
contrary effect as remarkably obtains cm a rerem.of the piqv 
phenomena. The chief oomjdaints, resulting from such changes ' 
of wind, are catarriiai and mucous affecUons, which ana ipate 
endemical in such seasons. When the pnow is melted, the 
bieese from the mountains would be not only warm,, but dry ; 
but as seven miles of water intervene, the breeie always gaina^n 
degree of humidity before it arrives at the andiorage. Thcpe 
easterly winds are^ however, not frequent during Ae Jiot aonndM; 
biit if they gently prevail, in the eveninga base genanAy 
down on the tops and shoulders of these mountains, 
by the reverb e ration from thw heated surfaces p rov entin ylha 
deposition of dew from the humid strata of the incawbanfc^fU 
moq)bere. ^ 

Ithaca. — This is a good anchorage in the hot season ; ibr 
though the island is sterile, it is dry, and possesses few or no 
sources of hurtful exhalations. 

^camania.— The whole coast about Missol<Mighi, and the 
mouth of the ancient Achelous, is very unhealthy, espemaOy 
during the autumnal months ; as the marshy and low landa in 
this diluvial region are an extensive bed for the production 
of noxious exhalations ; and I would recommend no vessela to 
anchor by night near this coast in that season of the year.. In 
May 18^6, a good deal of fever made its appearance on this 
coast, and which was declared to be of the typhoid variety. It 
was communicated to one of our vessels of war. Whether the 
disease was solely to be attributed to the marsh exhalatimis^ or 
partly to the destitution and misery which were qpread over the 
neighbourhood after the fall of Missolonghi, I have not 
able to determine. 

The high land of Albania moderates the sultry and 
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meteorologic phenomenon. The season broke up rather early 
this year by thunder storms. 

I have observed, on arriving in the Gulf of Napoli di Mo- 
mania^ in t|;ie winter and spring seasons, from Malta, a great de- 
pression of temperature, with a cpntinuance of the same norther. 
ly winds, owing in some measure to the anchorage being Com- 
pletely surrounded with snowy mountains. The winds passing 
over -these in the day-time, become saturated with humidity, 
and the air being at that temperature in which the range from 
the point of saturation to the dew point is very limited, viz. be- 
tween 45° to 54° : this humidity is easily precipitated. 

Though I have visited the site of the famous lake of Lema, 
on the western side of the gulf, I cannot say whether the Hy- 
dra snake, whose numerous heads Hercules repeatedly cut off, 
yet exists under the less palpable form of the no less venomous 
miasma ; but I should think, from local appearances, that even 
Hercules himself might yet find enough to combat with the de- 
mon of the place. 

At Milo there are many sources of febrific miasmata ; but 
when the winds blow from the northward, they only traverse 
the promontory of the high and dry land, which forms the east 
shore of the harbour. To the south of the anchorage, however, 
there is a good deal of low and marshy land, over which a fog, 
morning and evening, in calm weather, generally rests ; and 
from which the occasional breezes must amve, charged with 
much exhalation. In the same southerly directions there are 
some hot sulphureous springs, which, whatever their influence 
may really be, are carefully avoided, as hot-beds of sickness, by 
the inhabitants. It is well known that sickness has raged at 
times severely in this island ; and the ancients seemed to have 
been aware of the insalubrity of the part mentioned, for all the 
ruins of antiquity are found to the northward, dr on the mwre 
elevated land. In the autumn of 18S4,'a fever broke out, "and 
carried off a great many of the inhabitants. It was said to have 
been brought from Candia by some Greek refugees, who pm- 
cipally fell a sacrifice to it. I was told by a Miliote, f<Hr-tbey 
have no medical man on the island, that those whose sickness 
was followed by an ague generally recovered. 



!M* Mr Black on lIUCtMak 

noMtUdes; and the Siraseo ihen k m^A cm^^b&md .«# lyf aU 
anivdfen. 

It is needlesB to spuk al ihe biatifiil and \mexf Buj of 
N^ika, the refreshing salubrity of wfaidi » proveil^ butw- 
markable vicisffltudes of climate neverthdess ooeur oncbangeS' 
of iHod from off the sea to the land ; which are agiin materially^ 
nwJififd by the winds sweefmig over die Aiqpokiilea, liHbied^to- 

WBRd with snow, or revecbcarating the heat iof an aatamBal sun. * 

♦.. j» • • 

MaUa is perhaps as free as any situatioii in the M^ditAtra- 
nen from terrestrial sources oT unhealthiness ; and YdettatBD- 
j<lya a happy immunity from the injurious cfiects resolting ftoBft ' 
changes of wind, bdng situated to the north ade^ and having^ ila 
Siimco winds ameliorated by their first travenuig the aorfiiceof 
tha isbind. In winter the northoly winds are dwaya mdercd 
mofe temperate, by thar previous passage over the intervening 
sea» after thqr leave the cold sur&ce of Eurc^ ; wfaile. doqg 
the southward of Greece, those winds are then felfc in afi thiir 
original frigidity. The opposite results obtain in the latter fiert 
of summer ; the northerly winds are cool at Malta, and hot and 
dry on the south shores of Greece. I have seen, in Mardi, a 
fall of hail stones on the island, about an inch in depth ; and at 
this time of the year, the winds often, from their great and fre- 
quent changes, lose thdr distinctive characters ; thus, the aoiith- 
east, or Sirocco, has been found cloudy, cold and wet ; and the 
westeiiy and south-westerly winds neither mild nor wann,^>all 
these anomalies arising from the frequent changes, tossing back- 
wards and forwards the same mass of atmosphere and 



Algiers. — Though the plague rages sometimes at this place, 
yet its natural situation keeps it free from any ehd^nial causes 
of sickness ; and it may be reckoned*a healthy place ; owing to 
the high land to the southward tempering the heat and dry- 
ness of the winds of the desert. All winds here fitjm east, 
through north to west, are damp or foggy in the sununer ae^^ 

SCML 

In August 18S4, an interesting coincid^ce, between the'iq»- 
pearance of nineteen cases of febrile commotion and a sudden 
dumge of wind, toc^ phce off Bmia, in the Euryalua fiigjate. 
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Obiervatians on the Jrborizatiom in DendrUk C^kedomgf^^ mr 
Modha Stone. By Ad. B&ongmiabt *. 

Fob a long timey those irregular fihiiieiitB obterved in the : 
Tuiedes of agate oommonly called Mom Agates, ip^ 
be oonfervie. I^ubAton was the first who made known 'his 
opinion on this subject f ; and while he admitted (he arborisa- 
tions of agates to be mere infiltrations^ he thought he distin* 
guished in certain moss agates real vegetaUeSy and in pniiieular 
oonferyffi and mosses. The figures which he has pubBshcId of 
.these objects are too imperfect to ena^ us to fotm any idea 
respecting the fcnms which he intended to represent, nor have 
I been able to find any thing resembling them among the apeci- 
mens preserved either in the did collection of the Jatdin des 



* The following observation on mocba-stone occur in n^ ^TfteBi pf 
akgjr. . 

** The dendritic caloedoniea, or mocha-stonefl, are much priMd si on 
tal atones. The arborizationa, as already mentioned, are blacky fannrn^ or 
green. The black as the most common, and most distinct : the red, on die 
contrary, are rarer, and are less distinct, and are named eoraOimea^ finom the re- 
semblance of the dendritic delineations to coral; and Uie green are xmre, and 
much esteemed. These arborizations appear in some cases to be owing to 
iron, in others to manganese, iron, and mineral oiL Deutens, Von MoU, 
Daubenton, and lately Lenz, Blumenbach, and Dr MacCuUoch, w^^ farfn 
that many of them are of a true vegetable nature. Deutens says, that if the 
jdants contained in calcedony aie extracted, and the fragments thrown on 
burning charcoal, a bituminous smell is exhaled ; and Von II oil mninfofy ij,^ «-^ » 
Gslcedony sometimes contains brown and green moss. 

, ^ Lenz affirms, that the calcedony found in the amygdaloid of Beuxpoots 
contains musd of different kinds, such as Lichen rangiferinus, ConfisrvKy Bjasly 
and Brya. And Blumenbach says, in a letter to Baron Von Moll, that thourii 
he had hitherto disbelieved the occurrence of vegetable bodies in the dendiitie 
variety of calcedony named mocha-stone, he must now admit that it does 
sometimes contain plants, apparently of the nature of conferva. He observed 
these in specimens from Icdand and Catharinenburg. The same celebrated 
naturalist m aintai n s, that he found, ^in the interior of an agate^ the fhictifla^ 
tion of an unknown plant, somewhat resembling the Spaifankm ereeimm^ Dr 
MacCulloch, after examining several hundred specimens of moduustone, is of 
opinion that they contain cryptogamous plants. This opinion, however stlU 
remains very improbable."-^(anM!90fi*« Mmeraiogyy voL ii 

f Hemoires de TAcademie des Sciences 1782, p. 067. 
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Anxkws, dmrfore, to tmun aayielf of the iwHifft rf tlw»*rf- 
kged vegetablet, I exanuned a ooonderahk mwnhrr of flMN» 
legates, beloDgiiig either to fiubUc eoQeodoiM or t» ihamt^'ph 
T«te iodtTidiials in Paris. I obaervidi thm iiot.intb •WMiph 
lens, but with Amici'a excellait noicnMoope; of wfakh^liovrcm, 
I only employed the low raagnifyiDg ftm&m<d hma 'tO 
100 diametenk In more cases, the transparetujof 
enabled me to see distinctly^ at least in certain pointiv &e dis* 
portion of the filaments, and I was enabled to aaNiiBi.^ati( 
not only that they had none of the characters of pknta of the 
&niily of Confervae, or of any other plant, but thatf they^. efraa 
piesented characters, which prored them U> be mece infiltntaon^ 
and not vegetables. I have represented^ in figs. =7 and,ft.flf 
Plate I. of my work on Fossil Plants, the two ibnsa under 
which these infiltraticHis most commonly |wssnt ad thiiwolr ift. 
Fig. 7 shews the disposition whidi the brown infiltaatiam lof ihe 
nearly opaque moss agates generally adopt Thr fil^Minfij 
which are very im^lar as to their size and modn of idinoga» 
are variously, bulged. They are pretty distinctly. defined^.widi* 
out any nebulo^ty around them, and appear formed by knotty 
matter, of a dark-brown colour, filling numdrous fili^mn and 
irregular canals, distributed without order in the caloedoiqr. 
These infiltrations are very often irregularly anastomosed, whidi 
precludes all idea of a confervmd plant, since jn the only cases in 
which similar anastomoses exist among the confervae, th^ 
give rise to a very irregular net-work, as in the Htfdrodgctkm^ 
or to a mode of reticulation, irregular it is true, but very dis- 
tinct from that of these infiltrations, and such as is obaerved in 
the conjugata, particularly in the Zygiiema gCM^aeum. The 
only plants I know, whose irregular anastomoses resemble, in 
some respects, those presented by the infiltration in question, are 
in the genus Rhizonwrpha, a genus which, in no other reqpect, 
has any resemblance to the infiltration of agates. 

These brown infiltrations are the most frequent, but the most 
remarkable, on account of their, agreeable appearance, and their 
resemblance, at first sight, to confervas, are the' green infiltra- 
tions. The matter, which forms them, appears much thinner 
than that of the brown infiltrations, so that it has, as it were, 
tinged the caloedony to some distance from the small canals in 
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eontnpy, the optque matter ooeiipMi a nairnm: oeMtral* fibe, 
wUch appears to be the canal itMf: bjr which the :oabiuiB|r 
flufastanoe has pmetrBted; and all touimI dns oenCral tfatead 
there occurs a sendtransparent lajer, much. thicker thin aiBcnk 
hnmous tube would be, and which iqppcan, as m the gie cnim- 
fikrstioBS, to be the result of the inffltmtion of the col mu i Bg 
matter into the very substance of the sIgii& NotwithifaniBsg 
its greater resemblanoQ toaplant, Itherefiiream-atiU-of -0|a- 
nioii that it is a mere infiitratum. Thus the inquiiieawludi I 
haTe made, have not, as yet, enabled me to disoover ul cal^ 
domes well duuracterized {dants, whether hrikmging to^tfae 
group of Confenrae or to any other fiunily. 

As to the mode oC formation of these infiltrstioiiB in tiie 'iaiie- 
lior of caloedony, it forms no part of my object to eooitait ftr 
it; and I leave to minerslogists to discuss the mauJer in whidt 
the small canals which are filled by the colouring v^taMtteiS an 
Ibrmed, the solid or .gelatinous state of die stone at llui^peiiodi 
and the nature of the matter introduced into it My on^olgact 
was to shew, that, in most cases, if not in all,the'viq[;etaldeid^ 
dmn has nothing to do with these infiltralions ; in other wordi^ 
that they do. not represent vegetables, and that their mode of 
branching even proves that the canals which occupy their fffig, 
do pot owe their origin to confervold filaments, whidi these inil- 
trations may afterwards have enveloped, and caused to disap- 
pear. I know that the presence of confervoid vegetables in hot 
springs, which generally contun silica in soluti(m^ might have 
accounted for their presence in these stones; but the Tegetabks 
of hot springs are oscillatorise, a kind of confervas, whidi, moie 
than any other, differs from the infiltrations of calcedony, in 
having its filaments always simple, and most commcmly stmis^t, 
ae only slightly flexuous.* — HiH. des VegeUmx JFagsUes^ lin 
Uvraison, p. S9. 

* We have observed vegetables in siliceous sinter from Iceland. Sudi spe- 
cimens, when cut and polished, might, with the inexperienced, pass lor cake- 
domes ; and we believe such siliceous sinters are preserved in some caUneCa^ 
as arborescent cakedonies or Diocha-8t<mes.— Edit. 

2 
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tiiiiiiig a considerable quantity of quartz, umted by a Galcareoua 
bne. The bed of ooal is .firom. ei{^t to twdve feel; tfaidc, 
and theooal is often impregnated with bitdmen* Thecarbomxed 
bones occur near thiis bitumen, and are fragile. The laige teedi 
binreaiimys thr^ rows of tubercles, the ppiaUtwoi TilMvhBve 
4so been fouod the jaiw of a rimoeekuM^ lAAxh ifdoDgfi to the 
BtmooeroM dcMut ot Cufier, and l»wo>Jbng tte^^of a aiBgular 
JiNnsi, : whidi are ijerttdniy the fbreleecbof an aw^ qqieiBliliog 
tbf hogs and tapirs. These fragments were fiso p is coon ted, 
' NeivSedmatUn,aQ thefrontiei;sof ^.Catiti#qf llivi^^ 
1^ bed of coal has been discovered^ at a hdg^t ti flQO &et (jbove 
the valley; and since it has b^gun to beworiKd,]diere ham been 
tomi a tooth of the small species of pahsalheiituiiy and 
unother entirely unknown, without dodbt the ibm tpqch of n pa- 
dqpdermatous animaL The two teeth were pvesooAed, but none 
of the members, present knew the lattor. 'The pvesenoeifif the 
pabBOlheriuip provc% in Guviar^s cqpixuon, that thb edal fpnoa* 
tiopi ia older than has hitherto been supposed ; for life linididtTi 
die palsBotherimns as animals of very ancient creation^ 

There w«re also {uresented a jaw and some bones of an unde- 
termined species of mastodon, taken from a oolliay near Budi- 
berg, and a small unknown bone from the Sprdtenbach nunes, 
niter Dietikon, on the fronti^ of the Canton of Argau. 

It foQows from the preceding details, that in all die csollimes 
of the Canton of Zurich, there are found remains of antediluvian 
animals, much more rarely remains of v^tables. Trunks of 
large trees are distinctly seen only at Buchberg. At Eopiiiach 
there is nothing but circular leavei^ and at Elgg some infdistiiict 
fibres of roots. The state of carbonization, however, msLy be the 
cause that the vegetable substances are less disdnet, ainoe even 
the hardest bones are so easily broken. 
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oentigndfe divinoo. Thisdivwoottalaotfaatirfudi lliKve.«^ 
in all p«rt8 of dus memoir. 

With these explanationsy I now proceed to the ewminrtinn 
of the ezperimeoti wfaidi have been made on the teinpenitunicl 
the air contained in mines. 

1. Temperahnre cf ihe Air in ifjfiM.r-Th0 espeiuientt on 
the temperature of the air of mines would be unobjertaonable, 
*and we would have leaaon. to suppose tl)at they giife . the exact 
temperature of the cone of rock in which tb^ haye been made^ 
bad their circumstances been similar to those of |)ie, caves of 
the Observatory of Paris, that is to say» had they been made in 
excavations of small extent, and eqaecially of little/heighly situ- 
ate in the original rock, defended bj a sufiident dosuie 
from all foreign influence^ such as the paksage of workmen, 
the access of water, the introduction of external air, and-shui qp 
for a length erf! time su£Bdent to allow the original t^tperaturedf 
the walls to be completely re-established. But none of tbeae ob- 
servations have been made in such favourable orcumatanoes. 

To appreciate the various lands ^nd degrees of inaocuirnqr to 
which they have all been subjected, we shall first consider what 
might take place in a mine, which we shall suppose of some ex- 
tent, composed of several stages, free of filtrations, and which has 
been kept hermetically shut since the period at which it was aban- 
doned. The air in each stage would assume the temperature c^ 
the surrounding rock. This air, upon the hypothesis which we 
maintain of a heat increasing in the earth as the depth increases, 
would continually circulate from the lower to the upper stages, 
and vice versa^ on account of the differences of specific gravity, 
arising from the inequality of the heat which would take place at 
each level. These continual motions would be the more lively, 
the wider and less sinuous the subterranean canals were, and the 
greater the aumber of their communications. In the opposite 
case, the displacement of the air would be produced slowly, es- 
pecially at the most remote extremities of each stage ; and it 
would happen, that, towards these extremities, the temperature 
of the air would not differ much from that of the surrounding 
rock. In this case, and still more in the former, the temperature 
of the air would never exactly represent in any point the tempera- 
ture of the rock in contact with it. 3 
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In the course of my invesUgations in the mines just moitUHi- 
ed, as well as in several others to which I have exlievid^ my re- 
searches within these six years, I detenmned anoAieF i|<»t less 
interesting fact, namely that, at the same time, the iefopefature 
of the air is scarcely ever the same at the lower aod ufipec parts 
of a gallery, or any other work of the same kind. In a bright 
of less than six feet, I sometimes found differences of 5^ <nr even 
7^ At the Bavin mine, for example, in the whole estenfc^ and 
at the extremities of the unfrequented galleries, the themioine- 
ter, placed at adistance of 8 inches from the floor, ibaiiEed firom 
16 to SS tenths Fahrenheit less than near the roof» At the 
extremity of the waggon-way of the lower stagey the differ- 
ence was 3^.4. This remarkable difference prevailed over a 
great extent, and as a considerable slope favoured the passage of 
the cooled air toward the ventilating chimney, th^re resultied 
at the floor of the gallery, a current which could be ren- 
dered sensible by means of a little smoke *, and which: sup- 
plied the defect of communication between the extremities of 
the two stages. The warm air which occupied the upper part 
of the gallery had a motion in the contrary direcUou, and flowed 
to undergo the effect of cooling which the freshly exposed sur- 
faces at the extremity of the perforation operated upon it. The 
same effects took place at the upper stage, which made the 
workmen entertain the apparently absurd opinion, that the air 
came from the bottom of the works. 

The last mentioned experiments are also those which have 
ccHitributed the most to make me discover that the influa[)ce of 
the causes which occasion the temperature of the air in mines to 
vary incessantly, assuredly extends to the bottom of the most 
distant works. The consequences" which are to be deduced from 
them with reference to the merit of the dbservations under dis- 
cussion, are tooevident to require any particular exposition. Thus, 



• To appreciate the direction and velocity of the currents of air in mines, 
there may be employed with great success, the smoke produced by the defla- 
gration of a mixture formed of well pulverized metallic antimony and gun- 
powder, in the proportions of two to five. This mixture, which was pointed 
out to me by M. D'Arcet, was put to the proof by the commission of which 
we formed part in 1826, for the curing of the sewers of the Citj of Paris. It 
will be almost always sufficient in mines to bum a very small quantity of it 
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are far frcnn being so satisfactory as there was reason to expect 
from the number of experiments th^t have been- made, and the 
perseverance which several observers have applied to them. We 
are indemnified to a certain degree by the exception which is to 
be made in favour of the experiments of the same kind, but 
sedentary, which have been carried on for so long a time in the 
old quarries called the Caves of the Observatory of Paris. These 
are conclusive, and are capable of 3delding a numerical and ab- 
s(dute result. Their accuracy affords a compensation for the 
small depth which they embrace. They incontestibly announce 
a pretty rapid increase of the subterranean heat. At the level 
of 92 feet» the mean temperature of a thermometer immersed 
in a recipient filled with sand, and supported by a pillar, keeps 
at 1^.8 beneath the mean external temperature. In the course 
of a year, the variations of the thermometer do not exceed ^^^d of 
a centigrade degree. 

Such is, in fine, the merit of the experiments that have been 
made upon the temperature of the air in the cavities, by means of 
which we can penetrate into the bowels of the earth. We shall 
now examine whether the results that have been obtained by 
proceeding in a different manner, and especially by consulting the 
temperature of the waters which exist in mines, present more 
numerous or more certain resources, with reference to the object 
which we have in view. 

2. Temperature of the Water in Mines, — Water presents 
itself in various ways in mines. Here it issues from the rock 
under the form of filtralions, more or less copious ; there it tra- 
verses the bottom of the excavations in small brooks. Elsewhere 
it is stagnant, and constitutes pools or true subterranean lakes. 

Not viewing the observations which have been made on the 
water thus contained in mines, otherwise than as merely forming 
a mass of approximative documents, we may yet, without hesi- 
tation, conclude from them that there exists a notable increase 
in the subterranean heat. In fact, the experiments were made 
at different seasons, and the results are all higher than the mean 
temperature of the country where they were performed. The 
differences increase rapidly as the depth increases. Whatever 
influence may be attributed to the summer rains, with reference 
to the temperature of springs and filtrations, to the air during 
warm weather, or to the lights awd the presence of the work- 
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Sketches qf Oie Meteorology^ Geology j JgricuUurey Botany 
and Zoology^ of the Southern Mahratta Country. With a 
Map. By Alexander Turnbull Christie, M. D. Cchh- 
municated by the Author. 

General Description. 

J. HE district of Darwar, in the southern Mahratta country, is 
of an irregular triangular shape ; the apex of the triangle b^g 
towards tlie south, in north latitude 14° 20", and its base to- 
wards the north, on an average, in 16° 9Sf. Its most westerly 
point, towards the Groa territory, and which forms one of the 
angles at the base, is about 74° 5' east longitude ; and its most 
easterly point, which is the remaining angle, is in east longitude 
76° 22'. It is bounded on the north by the Kolapore country, 
and the river Kistnah ; on the east by the Hydrabad country, 
and the Honourable Company^s district of Bellary ; on the 
south by Mysore ; and on the west by Soonda, (a district of 
Canara), and by the Western Gauts, which divide it from the 
Goa territories. Within these boundaries, besides the British 
possessions, are many separate tractS; belonging to independent 
Jagheerdars, and tributary chieftains of diflFerent denominations; 
but so subdivided and varied in their outline, that it would be 
nearly impossible, and of little use, to give a description of 
them. 

The following observations are not exclusively confined to the 
Darwar district ; but sometimes extend to that of Canara, and 
to the Portuguese territory of Goa, and thus occasionally em- 
brace the whole tract of country from the Tumboodra to the 
coast. 

The Darwar district is very generally known in India by the 
name of the Southern Mahratta Dooab ; which name it has re- 
ceived, from the circumstance of its extending between the rivers 
Kistnah and Tumboodra. But this term properly includes the 
whole tract of country eastward, to the junction of these two 
rivers, and thus embraces a considerable portion of the Nizam's 
dominions. When this term occurs, therefore, in the course of 

• The observations on the Southern Mahratta country were made during 
my residence in that part of India. 
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tiiMi'900. and 80a fiwt ffiom the b^^ It it a« impnUbH 
therafim, that dM» heigiit oC tlM fid^ 

Waahall now vetiim to the d«8criptifl0.of tbeODigyaa^diiiuBi. 

It has been stated above^ that it nuqr>bedivkl6diBtftt|mtepact% 
Tis. tha western or hiUy part ; the gnat phn»s m<y^ 
aastiw parte of tha district; and the sandiUiw UUs: 
sect thebe plmns. . . - . 

■ 'piebbimdary between the plsiqs.aiid hiUy tiaetiis xerj^itn- 
guLur. Proceeding from the east, a few'insiilMed Ioir:|naijges 
are first met with, having a general ^drectioaiif^ nortlMraat jsnd 
south-«a8t The hills continue m peraUd raiiges.witb tbeMOW 
dirtetion, for many miles to the westward. -, Bufcirlicsi.williwi 
six; or eight miles. G^ the summit of the Gaols, .that a cepery aa> 
simeB a more irrigular.chaiDBOter, the hiUs. being; heaped : wms 
togstthsr, . with steeper ndes,: and more iir^guter fema^r. -She 
rugged and wild features. of mountainous soeiierj.aDe'Aowlicii 
met with; 'for the hills are generally somewhat rouiidQd»vsMPa^' 
sofltened with a ridi vegetation, and resemble^ in their: general 
character, the hilk of Cumberland, cm: .those between Greneva 
and Lyons. 

The second divi^n, or the plains in the central and eastern 
parts of the district, are precisely similar to the extensive plains 
of cotton grbund met with in every part of India. They are aU 
most entirely in a state of cultivation. During the rainy and 
cold seasons they are covered with luxuriant crops. The regu* 
larity in which these are planted ; the great variety 'of oolcnirs 
produced by the numerous kinds of grains, pulses, oil and cot- 
ton plants, and the great, ex tent over which they are spread, af- 
ford an appearance of riches and prosperity. In the hot months 
the scene is entirely changed ; you then look around <m an arid 
plain, whose deep black soil is every where intersected by wide 
fissures. Not a patch of verdure, not a tree or shrub, is to be 
se^. Clouds of dust are swept along by the parching wind, or 
huge pillars of it, raised up by whirlwinds to the height of a hun. 
dred feet, are seen stalking across the plain ; or (if the atmo- 
sphere be calm) fixed for a length of time to one spot. . This 
cheerless view is only terminated at a distance by a line of satid- 
stone hills, whose even summits give them the appearance of ia 
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OM men the idoi oChiige:aiit.hffii tkn. of hunuM hihifrtjom, 
Intlieie {dabes, mi^ btiing found in 'too inaUqiuml^ id 
«we osiii^ oow-doiig it 'uied Ibr th]0 pmpoie; wtaA hmg 
iDfMfe into flmall cakts, is thus p to tc w d on dl»'Mdb«f Hie 
hoiuet to dry in the wm. When dry, it-ip eolkieled into atHk% 
Utt peet-etecka in a SaAsk village. 

' Darwar, which'is atuated on the eastem^edge'tf^tliehi^ 
tnct, enjoys a tolerably coed and agraeoUe' cKmittei. ' Tlie cnly 
time at wUdi the heat is Tery oppresriye is in March^ \April, 
and part of May ; and even then a cool n&eafaing wc ste ri ly 
breeie sets in every afternoon, and continues during die whdb 
mj^aA. The luxury of this breege is duly ap ppeci ia i j e d by those 
who come either from the interior, or from die etotem or'mt* 
em coast, where the n^ts, during'the hot seison,' ore dose and 
'oppresive, preventing soiind sleep from r^fenhing the luiguid 
finune, omobme by the heat of the day; * Thb oodl bteeasis 
ftlt but a very short way to the east of Darwar, for ift addn-he- 
coDies heated, by paaeiog over the arid plains of that psrt oTdie 
country. 

Speaking generally, it may be said, that, at Darwar, as in 
other parts of India, the wind blows during six months^ m 
from the middle of April to the middle of October, fronr the 
south-west, and during the remaining months from the north- 
east. But it has been already mentioned, that, during the hot 
months, a cool wind blows all night from the west ; and it must 
be added, that, for several weeks, at both equinoxes, the wind 
is variable. 

* Heavy thunder-showers fall at Darwar in April and May. 
The weather then continues cloudy ; and the steady rain of this 
monsoon generally begins in June or the banning of July. 'It 
is a curious circumstance, that the first heavy showers that id! 
do not come from the west, but are accompanied by 'the IbDdw^ 
ing phenomena. . During the day the wind blows steadily fiom 
the south-west. Between three and five in the aftemcxxi, Ma iji r 
clouds are seen accumulating in the east. Cloud rises over 
cloud, until the whole eastern sky is covered with one Amtt 
black mass, which, now pierced every where by forked light, 
ning, and accompanied by constant peals of thunder, slowly ap- 
proaches against the western breeze. When it has aji{n*oacfacd 



L-^ 



Beigkt above tie Ina^tkeMtUOOJiet. '^ ^"' ■'■■' 



■ Tbe actual quontilj of rain which fell In January could not be u 
tnined ; for I had nol then received tbe hyetometer. 

(TabeamUmied.) 3 
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From 64"" to 63^ — Gooseberries. The snow r^ion to the west 
of the mountain range (Fjallrygg) ia 4800 feet. Miqple. Appib- 
trees. Cherry and jdum trees in the valleys near the coast. 

From 68"* to 62^.— Pear-trees. Hazle. The oak found 
mid only along the coast, and most between Holmestrand and 
Mandal. It is planted as high as Drontheim, although yery 
thinly. The snow region is 5300 feet above the Dovrefield. 
The walnut is planted, though it does not produce any fruit. 
Elm and linden. 

From 68^ to 61"*. — The snow r^ion upon the Langfield is 
5410 feet Asparagus. Between the Latitude of 58^"* and 68^, 
the surface of the prindpal mountain chain is nearly altogether 
flat. 

From 61'' to 60°. — At 61"" the snow region upon the Fillefidd 
is 5600. The perpetual glacier upon the Sneebrsen and the 
Folgefonden has now increased downwards to 1000 feet above 
the level of the sea in several places. 

From 60° to 59°. — The snow regicm upon the mountam- chab 
is 5800 feet ; upon the Folgefonden it is 5000 feet. A water- 
fall of 946 feet perpendicular has been lately disooveied, fay 
Professor Esmark, in a valley in Bradsbergs Amt ; it is called 
Raukenfossen. Beech wood is found only in the country be- 
tween Laurvig and Tonsberg. 

From 59° to 58°. — Wild rein-deer upon the chain of moun- 
tsuns. The constant temperature of the earth along the Nor- 
way coast is, at Vadsoe, in East Finmark, 34° T ; at Alten- 
gaard, in Finmark, 35° Vc ; about Drontheim, 40° ; at Lyster, 
in the northern part of Bergen's Amt, 42° 8^ ; at Laurvig, 
about 45° 5' ; at Christiana, about 44° 6' ; (at Paris it is 63° 9). 

The above observations were made before 1810. In the 
centre of the Scandinavian peninsula, and on each side of the 
alpine ridge, in round numbers 500 perpendicular feet above 
the level of the ocean, cause as great a change and decrease in 
the climate and vegetation, as from 120 to 150 miles horizontal 
distance towards the north ; 1000 feet in perpendicular height, 
equal from 26 to 325 miles ; and 2000 perpendicular feet, about 
585 miles. To the northward of Drontheim, up to Lat. 67° N- 
500 feet in perpendicular height are equal only to from 120 to 
130 miles, and 1000 perpendicular feet from 226 to 260 miles, 
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of this latitude the sun is visible the whole night at the time oS 
the summer solstice. 

(North Polar Circle.) Rye ceases to recompense the labour 
bestowed, on account of the frost. Carrots and parsnips. 

From 66*^ to 65^. — Hemp does not ripen to seed every year. 
Gkurden peas. Com [grows, and ripens^ in from six to seven 
weeks. 

From 65° to 64°.— At 65° the snow r^on is ,4800 feet. The 
medium of the summer heat at Uleaborg has been observed to 
be twice as great as at the North Cape. Gardens of fruit-trees; 
they do not, however, succeed. Gooseberries. Oats to the 
north of this very seldom ripen. 

From 64° to 68°. — Cabbages cease to come to a head. Flax 
does not ripen to seed to the north of this. The snow region is 
here 5S00 feet. Peas, vetches, and beans; north of this they 
are found in incon»derable quantity, and do not ripen every 
year. 

From 68° to 6^. — Cherries. Alder (Alnus giuiinoM)^ 
Maple. Wheat succeeds as far as Angermanland, but does not 
ripen in West Bothnia. Tobacco. Apple and pear trees can 
be planted with success as far as Sandswall. Ash and willow. 

From 62° to 61°. — Hops. Vines in the hot-house. Hazle. 

From 61° to 60°.— At 61° the snow region is 5800 feet. Elm 
and linden. The oak is planted as far as Sundswall. Asparagus 
in hot-beds. The plum bears as far as Gefle. 

From 60° to 59°. — Buckwheat on dry heaths : it abounds in 
Scania. Pumpkins and melons in hot-beds. Apricots and 
peach-trees in the hot-house. 

From 59° to 58°. — At 59° the snow region is about 6000 
feet. The walnut and mulberry ripen in Gothland (when plant- 
ed), the first even upon Kinnekulle in Scaraborg^s Government 
upon chalky ground. Beech woods cease. This tree grows wild 
nevertheless, but in inconsiderable quantities north of Lat. ST". 
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riodically. At present phyacal disorder and political tranquili- 
ty reign in the New Continent, while in the Old, the discxirds of 
the nations drive men to seek for rest ip the bosom of nature. 
Perhaps a; time will come when one part of the world will.take 
the place of the other in this singular cootrast between, pby»cal 
and moral energy. Volcanoes rest for ages, before they are 
i^gain lighted up. The opinion that, in the older regknis, there 
ought to reign a certain peace in nature, is founded mecely up- 
on a play of our imagination. One side of our planet can never 
he older than the other. The islands produced by volcioioes, 
such as the Azores, or gradually formed by moUusca, like many 
islands of the Pacific Ocean, are in general more recent than the 
granite masses of the central chain of Europe. A country of 
small extent, like Bohemia, and several valleys of the moon, 
circularly inclosed by mountains, may long remain covered with 
water, in consequence of partial inundations, and form a lake. 
After the waters have been entirely dramed off, the name of 
newly.formed land might by metaphor be ^ven to this» wbesre 
vegetation would establish itself by degrees. But an aquatic 
envelope, such as the geologist figures to himself at the period 
of the formation of the secondary mountains, can only be sup- 
posed, consistently with the laws of hydrostatics, as existing at 
once in all parts of the world, and in all climates. The sea 
could not remain on the vast plains of the Oronocco and Ama- 
zon, without, at the same time, ravaging the countries situated 
around the Baltic. The concatenation and identity of the se- 
condary strata near Carracas, in Thuringia, and in Jjower 
Egypt, prove, as I have shewn in my Geological Picture of 
South America, that this great operation of nature has been pa*- 
formed at the same period over the whole earth -^HuniMdL 
Tableau de la NaiurCj torn. i. p. 133-139. 
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The plants are principally ferns, and are decidedly different 
from those of our other coal-fields ; and most nearly resembling 
the specimens from Bomholm in the Baltic, but congeneric with 
many now existing in tropical regions. 

Additional species are detected almost daily ; and those al- 
ready distinguished must exceed fifty. This prodigious varie- 
' ty of fossil Slices, compared with those now v^etating in our 
dimate, must strike the most casual observer. Here, in one 
narrow spot, not exceeding two or three acres in extent, we 
have already found fifty species ; and, in a similar, but some- 
what lower formation, within ten miles distance, at Clougfaton, 
several other kinds, totally distinct, offering a number exceed- 
ing that of those now living in the whole island of Great Bri- 
tun. So that these northern regions must, in those early ages, 
have presented as numerous and diversified a display of f&ens^ 
many most specious and luxuriant, as the wilds of Southern 
Africa now do of the heaths ; although we must not presume to 
compare the dark unvarying hue of fern clad wastes, with the 
splendour and endless tints of the heathy plains of the Cape. 

The interesting deposite at Gristhorpe Bay may be considered 
as a vast herbarium, of which the leaves opening to the readiest 
observation, offer every facility and pleasure in the examination; 
and not, as is the case with the generality of coal plants, sur- 
rounded with dirt, and darkness, and perils, imbedded in the 
roofs and sides of mines ; and they resemble so many fine draw- 
ings in Indian ink, or the shadows of delicate foliage by moon- 
light cast upon a smooth and white ground or wall. 

The vegetable nature of these curious impressions is remark- 
ably shewn by the scarcely fossilized state of one of the varie- 
ties, apparently a fern allied to the genus Isoetes, which, when 
detached from the imbedding stony mass, still retains elasticity 
and flexibility, and burns like a piece of charred wood. Others 
yet preserve, even in their clay bed, much of their original co- 
lour, a dull red resembling that of some fuci ; and portions of 
such leaflets maybe peeled away, — are perfectly flexible and com- 
bustible, — and are actually semi-transparent and striated, and 
afford most pleasing and curious objects for a microscope. They 
are, however, so completely carbonized, as not to yield either 
tannin or resinous matter, in the experiments which I have in- 
stituted. 
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Several of these ferns apparently range under well known 
genera ; and one especially is characterized as a polypodium, by 
its lines of round seeds along the back of the leaf, parallel to 
the central vein or mid rib ; and another, as an equisetum, by 
the spike of cryptogamous flowers, and verticillate leaves. 

Othars, again, deficient in fructification, can only be guessed 
at by the general habit ; and of such, we seem to detect exam- 
ples of the genera of Asplenium, Scolopendrium, Isoetes, and 
more abundantly of the Polypodium, comprising the Aspidium, 
Cyathea and true Polypodium. The fact is, the genera of ferns 
are sufficiently obscure and difficult to arrange, even in a recent 
state ; but, when fossilized, nearly impossible satisfactorily so to 
do, as species in a state of fructification are rarely to be met 
with, and even then the involucre, upon which so much de- 
pends, is, and must be, indistinguishable. Some specimens ap- 
pear of species now unknown in Europe ; and of those, many ap- 
pear to be varieties of the tree ferns, which constitute such nu- 
merous and splendid ornaments of tropical forests. And there 
can be little doubt but some of the luxuriant fronds, belonging 
to this class, when detached from the parent stem, and found 
thus petrified, may greatly mislead an observer ; and, by being 
regarded as separate plants, needlessly multiply the number pf 
species. These arborescent filices must have been very abun- 
dant, as numberless stems, of considerable magnitude, are to be 
seen interspersed^ with the other small plants ; sometimes in- 
deed so compressed, as to present nothing but a mere impres- 
sion; but, occasionally, retaining a stalky rotundity, of which 
the interior is converted into the enclosing stony matter, while 
the cortical part is completely carbonized. 

In the superior strata, which constitute these pseudo coal de- 
posites, we observe, with only a few scattered exceptions, the re- 
mains of the softer or herbaceous vegetables, as the Cycadeae, 
Filices and Gramineae ; while, at greater depths, we find a dense 
consolidated mass of vegetable matter in the true coal-fields : 
From what cause can such undeviating difference arise ? Can, 
indeed, the latter be the trunks, — the timber of the primaeval fo- 
rest overwhelmed under that enormous pressure; and the for- 
mer, the surrounding herbaceous plants, principally growing in 
loose and marshy ground along the outskirts of these woods ? 

That difference of structure in the same vegetable may be 
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f wMliaiwi, we JMwre innmnerahle iintiMiM The •oodbumbbi i»- 
jAlwfciadrnm of everjr ooal metnire ate eomplotelj rfwuyflf «i 
to dMniaiii'tntiik. into tiwHltitwif • while the ooffticel emdaiM is 
only csriboQiied. The eoft raoeulait interior is wboIly.gaBe^ 
OBd ate place suppUed bj the 'eteoy matter of the inniiling 
aiiaia ; hot the finner haider hark erill eihihiti tiaeeg <if its oei. 
gin, iofieielitly dietaMTt to doajgaate the natoral oider, if itat 
even Ae very gemMk' 

In tiM inunediate ▼idratjr of theae fiienl pk«ta» niiuli iater- 
ili^taoii^ and ooiMequent ainhigttfty» takee place in th^jNgidar 
anangeBMDt of the etarta, by fieqneiit and extenive didea or 
dqpe'of the rocky beds; lo that^ to any earaal ohnrvo^ the 
h^ier line seems oocawmally to lie beneath one^ in rraBfy^ fiur 
ks infinor in order ; and ^is eqpeoially hapgpens^ whenmsr a 
alide of the gravelly diluvium has descended^ so as dap to tsovar 
^^^ jfitfir mi^Mte 4p |i5ififif fL And| in tPHnilar imtatinff^^'iMPt^aiiy 
wssembknuf exists between the iqpper and lower stiatay thaoon- 
fittioB will be yet greater, and will demand no little strictntosgf 
investigatian. 

Eyen gtratifications similar in rebttive positioD, and in proba- 
ble antiquity, and undisturbed in their situations, vary so very 
much in colour, structure, and chemical composition, as to de- 
fy all classification by any sensible qualities ; while their precise 
positicm is oftentimes so perplexed and obscured, as to render 
the difficulty not removeable by that resource. 

But here it is, that the vast excellency and usefulness are 
shewn of the plan laid down by M. Brongniart, in France, and 
Mr William Smith, in England, who shew that similar fossils^ 
diaractense similar formations, and thus give us the means of 
determining the nature and place ci any strata. . By noting the 
ocmtained petrifiBcticms, an observer may thus readily pronounce 
whether a mass, however displaced, belong to the highest oolite 
^r the lowest, or to the undeoomposed marlstone. Another in- 
fttance in point may be dted in the green sand, so frequently, if 
we may be allowed so to speak, of all colours but sreen, and 
varying also exceedingly in structure, yet is well ana decidedly 
marked by its numerous and beautiful fossil shells. 

It is one of the many advantages of geological knowledge, 
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b^'the Arai^aiion of the subject, built up their cobweb revmes, 
their gilded dreams, upon a few isolated and doubtful facts. 
More recent geologists have perhaps erred on the other hand ; 
and, dreading the ridicule and reproach attached to their pre- 
cursors, have amasaed numerous and valuable materials, without 
an attempt to compare or to combine. The survey and obser- 
valion of one district, or even of one kingdom, will never suf- 
fice ; the united and judicious comparison of many and distant 
countries can aloqe lead to any thing like a grand, compreben- 
sive, and accurate map of the rocky structure of the earth. Par- 
ticular links in die gi^t series of strata may be lost or observed 
in one country ; but this must be rectified by attentive surveys 
of the order of position in another, and by what shades one for- 
mation passes into another, r 

'*- ifFhen such enlarged views, such connected investigations of : 
the rocky bases of different countries shall have been made, we 
•may not' still indeed possess a full and incontrovertible system of 
all the changes which this planet has undergone, but we sball- 
have more precise and philosophical terms, whereby to denomi- 
nate the strata and deposites originating from these changes ; and 
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we shall, with tolerable certtunty, be enabled to pronounce as to 
their relative age. Neither shall we any longer be perplexed 
and obstructed by the local or harsh sounding names, as of Jura 
Limestone or Coral Rag, of Eimmeridge Clay or Combrash, of 
Kelloway Rock or of Crag, names confined to one single district, 
or to a few naturalists, without regard to one uniform consist- 
ent nomenclature. 

EXPLANATION OF PLATE V. 

Fig. ). A Fern, displaying a most curious and singular diversity of form 
in the same leaf. In the genera Acrostichum and Onoclea, 
the fertile fronds contract aroimd the fructifications, and give 
to one leaf a very different form from another : and the same 
thing is seen in the Blechnum spicant, which indeed bears 
much resemblance to our coal-plant in general habit, but which 
varies in this biform leaf, tongued at the extremity, and pin- 
nated towards the base. 

2. A Polypodium, charactedsed by its capsules disposed dorsally, 

in round spots, parallel to the midrib. Drawn one-third of 
original size. 

3. A very beautifril and delicate fern, occasionally met with in fruc- 

tification, so nearly obliterated as hardly to allow of its clas- 
sification. Probably an Aspidium. 

4. Drawn about a fourth of the natural size, and presenting a 

plant nearly allied, by its terminal spike of cryptogamous 
flowers, t6 the genus Equisetum. 



On the connection between the Phases of the Moon and Rainy 

Days. By M. Flaugergues. 

i HEBB exists between the phases of the moon and the rainy 
days which coincide with these phases a constant relation, which 
would appear very singular, did not what we have observed of 
the thermometer afford an explanation of it. From the calcu- 
lation which I have made of the rainy days that have coincided 
with the days of the moon's phases, and with those of the peri- 
gee and apogee, during the period of nineteen years (from the 
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19th Octdbcr 1808 to the 18th October 1827), I have found the 
foUowmg numben of dajs. 





PHASES OF TRB MOON. | 


New 

MOOQ. 


FInt 
Quarter. 


FuU 
Moon* 


Last 
Quarter. 


Modnin 
Perigee* 


Mom In 
Apogee. 


Number of Rainy Days coin-'l 
cident with the Bays of the > 
Moon*8 Fhaiiifi, - j 


77 


82 


79 


m> 


93 


78 



It is seen by this table, that the numbers of rainy days which 
coincide with the days of the mbon^s phases, and of the perigee 
and apogee, follow the, same progress as themean heights of the 
barometer corresponding to these phases, but in the inverse ra- 
tio. Thus the number of days of new moon on which^ it rained 
is leas than the number of days of full ihoon on which k rained ; 
and the mean height of the barbmeter, the day^of tl\e moon's 
conjunction, is, on the contrary, greater than on the day of her 
opposition. In like manner, the number of rainy days that agreed 
widi the first quarter, much exceeds the nUmber of rainy days that 
coincided with the last quarter, and the mean height of die ba- 
rometer is much less in the first quarter than in the last quar- 
ter. Lastly, the number of rainy days that have coincided with 
the days on which the moon was perigee, is much greater than 
the number of rainy days that corresponded with the days on 
which she was apogee ; and, on the contrary, the mean height 
of the barometer when the moon is perigee, is much less than 
the mean height of that instrument when the moon is apogee. 

All this is perfectly explained, by the constant observation, 
which has long been made, that it rains more frequently when 
it is high. Thus, the superiority of the number of rainy days 
corresponding to the full moon, in the first quarter and perigee, 
over the number of rainy days that coincide with the new moon, 
the last quarter and the apogee, arises from the circumstance 
that the barometer is lower and the pressure of the atmosphere 
less in these three first lunar periods, than in the three last. 
Thus, all that can be concluded from our remark is, that the 
diminution of the atmospheric pressure, caused by the moon^s 
attraction, must be reckoned among the causes that determine 
the fall of rain. * 
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on the banks of the stream, was the splendid Gentia/na pyre- 
naica^ covering a considerable space with its deep blue blos&ioms. 
This plant was to me of extreme interest, as I had received a 
communication upon it from my friend M. Guillemin of Paris, a 
few days before I had left Montpellier. " The st^ructure of the 
fruit,*' says he, " is very remarkable : it is truly club-shaped 
( clavijtformis ) ; that is to say, the ovary is upon a long pedicel, 
and the capsule, tolerably short and round, splits and forms two 
reflected lobes at the summit of the pedicel. This structure al- 
so exists in G, aqiuitica from Caucasus, and in 6. sedifblia from 
the Andets of Peru. M. Kunth, in his splendid work, figures 
the latter, but is singularly mistaken in regarding the reflected 
valves of the capsule as monstrous stigmas."^ Though we saw 
so much of this species in flower, and were able to see that the 
ovary was pedicellated, we could not procure one plant with ma^ 
ture fruit. 

Farther up the bank, but still opposite to the Jasse de Del- 
mau, were Ononis rotnndifoiia, Linn. (Spec. PI. ed. 1. not ed. 2. 
which De Candolle has named O, tribracteata^ and is perhaps 
either a monstrosity or an imaginary plant), LuzuLa lutea^ Scuri- 
fraga media, Veronica aphylla, and thousands of Adonis pyre- 
naica. On this plant much discussion has taken place between 
De Candolle and Lapeyrouse ; the latter insisting on its being 
the true -4. apenina, L., while the former declares that the plant 
of Linnaeus is a variety of J. vernalis, and that the A, pyre^ 
naica is not found in the Apennines. But lately Professor Mori- 
caud (Dec. PI. Ital. 6. p. 5. No. 58.) has actually met with a plant 
on Monte Velino, which he calls A. apeni?ia ; this is also the A. 
pyrenaica of Brocchi (Cent. 1823), and scarcely differs from the 
plant of the Pyrenees : in both, the radical leaves are on long 
petioles ; but in the Italian plant the petiole is not trifid, but 
simple, and is dilated at the base into a sheath. In it, the pe- 
tals are from 12 to 16, obovate and entire, and the carpels are 
scabrous, not smooth, as in A. pyrenaica. I believe the Italian 
plant to be that of Linnaeus. 

Following the course of the river, Phaca astragalina^ Oocy- 
tropis montana, and Hidchinsia alpina, were every where abun- 
dant. Papaver pyrenaieum was also met with, but sparingly. 
The valley began now to contract, and we crossed the streaui 



Jraga retuta in abundance. This is generally esteemed a plant 
of rarity*, nor has this station been given for it : it can never 
aurely be mistaken for S. opposit^biia, though at first ught may 
be overlooked for Azalea procumbens, so glossy and compact 
are its leaves. Passing the summit, and descending a little on 

■ M.Lapeyrouseaajs that be himself fbund it here. If tbitvere thecase, 
it is strange that in hia ovn herbarium, whicb we bad alterwarda m tqiportu- 
mt^lif examlmng at Thouloiue, there is but one miserable spectm^i, with, 
out evea the radical leares, and nitbout anj locatitj. Lapeyrouse a»ja that 
he had since seen it in the herbarium of VaUknt, with the denominatioii 
" BeBiialpma minimii OrigcaUfolio, Toum." a plant whicb is universally allow- 
ed to be Gj. incanaeent, Viv. I see no reason wh j this plant ma; nOt be found 
in the warmer parts of the Pyrenees, 08 well as In Tuscany; bu,t I cannot 
hdp a^npectlng that Lapeyrouse's specimen came &om Tullant's herbarium, 
and not from the mountain of Csmbredazes. His long description evidently 
belongs to GI. ineaneaeem, and must have been talett from better specimens 
than he M"""!'' was possessed o£ I think it also not improbable, that, in 
looking over Talllant's herbarium, he conceived that he reci^nized a plant he 
bad formerly seen at Cambredazes, but not gathered (supposing it at the time, 
wbtt I still believe it to be, a variety of Gl. eanHfoKa), and from this the 
wbde error may have arisen. 



In an interesting paper by Mr J. E. Dek&j, in the Annals of 
the Lyceum of Natural History of New York, November 1827, 
on a fragment of a fosul ^ull of the genus BoS, from the banks 
dF the Missis»ppi, iye shews that it, in all probability, is part of 
an extinct species, and the same as that found by Fallas io Si- 
beria. He concludes his memoir, which we regret our limits- 
will not allow us to give at full length at present, with the fol- 
lowing inferences : 

** That there formerly existed within the actual limits of the 
Umted States, four, and probably five, spedes of the genus Bos. 
Of these, only one is at the present day found in our country 
in a living sute. The Boa amerkiutua, or bison, formerly ex- 
istii^ in great numbers in the slates bordering on the Atlantic, 
is now driven to the boundless regions of the west, and eire long 
will probably share the fate of the former companiMisof his 
race. 

The second and third species (B, bombi/rom, find B. tatifront) 
have long ^nce ceased to exist. Thdr specific differences are 
not yet completely ascertained ; but the animals seem to have 
been numerous, if one may judge from the accounts of travel- 



inetacarpal>boiies, and quite perfect. On fiompanng it with the 
bones of the megalonyx, of which there are good casts in the 
Xjceum, lie was immediately struck with its great resemblance 
to that wlucb Cuvier con^d«% as the inetacarpal-bone of the 
middle-toe of the left r<H%-foot ; and a-furth«' exanunation satjs> 
fied him, that it was in fa6t the corresponding hwie. Cuvier 
speaks of the enormous size of the metacarpat-bones of the me- 
galonyx ; but, enormous as they are, this of the jnegatherium is 
at least tea times as large. In other respects there is a great 
general resemblance, though the bone from Georgia is shorter 
in propc^on to its thickness and height ; and, trom the appear- 
ance of the vertical ridge at the lower extremity, could not have 
admitted of as much motion as the articulation with the first 
phalanx. There is also in this ridge a pretty deep notch, which 
is not found in the megalonyx. The author concludes with 
stating, that a gentleman of Savannah is said to have in his pos- 
session, from the same island, an entire lower maxillary-bone, 
agreeing in all respects with the description of the megatherium, 
which, he remarks, must have belonged to a different individual 
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has undoubtedly prevented naturalists hitherto from bong ac- 
^[uauited with the producing organ of the feathers, is, that it 
continually variee, and that only a small portion of it can be ob- 
served at once. The part which has^secreted the first portioD 
of a feather is obliterated, in fact, the moment this porticMi is 
formed, and the part which is to follow makes its appearance. 
This, again, which will produce the second portion, is obhterat- 
ed in its turn, as soon as it has answered its purpose ; and this 
process continues until the feather is completed. It is therefore 
seen, that the produdng capsule, could the parts of which it is 
successively formed be united, would necessarily equal the fea- 
tbei; itself in length. If we now reflect that there are birds in 
which the feathers are renewed every year, in a few days as it 
were, and that, of these feathers, there are some which have a 
length of several feet, an idea will be formed of the importance 
which at this period the twofold formation of the capsule and 
feather acquires; and hence the most satisfactory explanation 
of the accidents which in birds accompany the casting and de- 
velopment of the feathers at the period of moulting. 



and elevated lines, Tesembling those of the outetKufftitieyiiiid 
corresponding exactly to them, so that a pronrinfflt tkie-at tbe 
outer surface answers to a. furrow on the inner; and vice verta ; 
white to the infundibuliform pits of the outw surface th«re' «or. 
req>ond internally, small rounded oval or convex proaainraioes, 
arranged in rows glong the furrows. As the same thmg m ob- 
served, w^tever may be the thickness of the layer of^Ndennb 
raised, the author concludes that the epidermis is eompoiBed of 
an assemblage of thin layers, superimposed lipon each other, 
and agglutinated together, — a structure which many aniuoiiiists 
have already admitted as the most probable. 

FAssing to the examination of the Sebaceons \fiilUie»^ the 
author maintains, contrary to Br Eichhimi's opinion, that these 
follicles form organs distinct irom the bulbs of the-fa^n, and 
that they exist iii the whtJe extent of the skm, witH -dte «ko^ 
tion of the palms and soles. The bulbs of large hiurs have thdr 
seat in the deepest layer of the dermis, and- penetrate as &r as 
the subcutaneous ad^iose tissue. The sebaceous follicles, mi the 
contrary, are placed nearer the surface of the skin, and are ne- 
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tion is elliptical or oval. The flattened fcnrm JEippeara to be ne- 
cessary to the curling of the hairs, and the cylindrical figure 
seems to form an obstade to it In N^roes, the hairs present 
a very marked flattening. In the wool of the sheep, whidi ap- 
pears to be cylindrical, another cause* probably gives rise to the 
phenomenon of curiing ; namely, the transverse inequalities with 
which the surface of the hairs is furrowed. 

The author gives four tables of micrometrical measurementsr 
of the hairs of the white man and Negro. In the numerous ob- 
servations which he made, he sometimes found these parts ul- 
cerated, as it were, at their surface, like carious teeth. The 
hairs of the back of the hand frequently break at some distance 
from their point. This rupture appears to be a normal pheno- 
menon, which nature employs to prevent these hairs from be- 
coming elongated beyond measure. At the place of rupture,, 
there are observed small interlaced fibrils, which for some time 
retain, in cmitact, the two ends placed together at a right angle, 
until their detached extremity at length falls. 

The author has also made some experiments on the" elasticity 
of the human hair. It may be elongated about a third of its 
length. The contraction which follows is somewhat less ; the 
hair of the roe has scarcely any extensibility, and breaks with 
the greatest ease. It has more analogy to the feather of a bird 
than to human hair. 



On the Level of the Sea. 

At is well known that the oce?-n retains the same level in the 
deep basins of the sea, and that its vast surface preserves a 
permanent form all around the globe. If it be raised by tem- 
pests it is reduced by equilibrium within the limits which are 
assigned to it. If the earth, as Pouillet remarks *, were im- 
moveable, and formed of homogeneous strata, the surface of the 
sea would be strictly spherical. The navigators who pass under 
the line, those who traverse unknown seas in either hemisphere, 
and those who visit the coasts of Greenland, or the seas still nearer 

* Pouillet's Elemens de Physique^ t. i. p. 137. 



q toseaby eraporaUoD, or by^cMhercauwa, nonMstsr 
thaa it reeeives by the Niie, the IlhoDe, the Danube, and all ^ 
rivien-that empty themselves into it, and that the Atlantic Ocean 
makes up the loss, in order to keep it at tlie hei^t requuvd 
for equibbrium. 

The following are the results that have hitherto been <4)tained 
respecting the lev^ of the seas. During (he French Expedition 
to Egypt, a coramiauon uf en^oeere, uader the direction of M . 
Ix Fere, determined the relative heights of the Bed Sea, and 
Mediterranean. This operation is worthy of great ccmfidenoe ; 
and, for result, it gives a very remarkable difference of level be- 
tween these-two seas, which are so near each other at the Isth- 
mus of Suez, and which, bewdes, communicate with the Ocean. 
At low water the Red Seais Smetrcs IS'' above the Mediterranean, 
and at high water its e^Lcess of height rises to 9 metres &'. Thus b 
confinned the opinion of the ancients respecting the danger of 
opening up a communication between the two seas. At the pre- 
sent day, a great part of Egypt would be submersed by the 
Red Sea ; and yet the bed of the Nile mad the soil of Egypt are 
constantly raised by the deposit of mud whidi every succeeding 
inundation leaves. M. Girard has made very curious inquiries 



enough to observe.. Fresh water being lighter, ought to'ke^' 
at the surface, while the salt water, from its weight, should form 
the deepest strata. This, in fact, is what Mr Stevenson obaw- 
ved in 1818, in the harbour of Aberdeen, at the mouth of the 
Dee, and aleo in the Thames near London and Woolwich. By 
taking up water from different depths, with an instrument in. 
vented for the purpose, Mr Stevenson found that, at a certain 
distance from the mouth, the water is fresh in the whole depth, 
even during the flow of the tide, but that a little nearer the sea, 
fresh water is found at the surface, while the lower strata coo-. 
sists of sea water. According to his observations, it is between 
London and Woolwich, that the saltness of the bottom begins 
to he perceptible. Thus, below Woolwich, the Thames, in place 
offlowingupon a sohd bottom reallyflows upon the liquid bottom , 
formed by the water of the sea, with which it is no doubt more or 
less mixed. Mr Stevenson, however, is of opinion, that, at the 
flow of the tide, the fresh water is raised, as it were, in a sin^ 
mass, by the salt water which flows in, and which ascends the b^, 
oftheriver,whilethefresh water continues to flow toward the sea. 



The author hu amlyzed varieties ai sudsUtie from AfeBttH 
Countries, as from Stce^bacfa, Mtegenwy), and BaUingen, and 
found magnetic iron in them. He presented to the msetug 
of )f aturalistB in Zurich gnina of iron taken fiwn pulVciiifld 
•mdctoae from the latter place. If the pn^rtuMi of the gaM 
to the iion be token as a scaJe, the former mwt ooear in tbis 
standBtone in bo small quantity, that a trial made on the large 
iKtik alone could succeed in extracting it. 

M. RoDlMn, however, some years ago, found gold in dw 
iHody mari which helcH^ to this foTntation ; and annll mkrr 
of gold have been observed in the pebbles of nagelflah i|mim 1 1 
of the same formation. The constituent parts of the auri- 
terous sand seem to have been brought together froin saiid- 
itwie moiintwns, and dqwoted by natural washing. Tlus 
washing had undoubtedly commenced during the excavation of 
the valleys. The heavy parts of the broken-down matrix re- 
IBamed, the ligbt parts were carried farther, and the parts of 
the aorifnous sandi after travernng Jarge tracks of groand, 
tmd t^r a toi^ writs of ago, were gradually compacted, HBttl 
At Ust they appeared under the form of mud. Tttt « 






to be publMhtd), Jthitii ccnftBlu tlw moit — -■^fr*p]fty%Brtpftf 
wfl iattoeyti ^^^O"*^. >l> <>W IwfWage^ we Bov hy baGorftOv 
loden Its TkUe of CoatsntH 9»d «d Extract, iritfa dw vinrflf , 
,«a4du^tboie mttfefted^i ^,^w^ cuvtooi.^di^^ 
' itfttjkeiiatund twuvy.ojTtheheRveos, to judge of its extent {uid 
ftyh. of executiwi; .... 
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at lengiih Brquired such a degree of tleDaity, aa to be capaMe of btatf 
attracted b^ the sun, and of describing ao orbit of tbeir owa. As tb^ 
nebulous maM approach^a the sun, one rmult, as ne have seen, ia ihe 
eq»osi()ii of its parte, and their prolongation into what has been (enned 
tb« Tail: But, another result, accoFding to Hem^iel, and one no !<■■ 
important, ia a gradual consolidation of the nebulous matter bf the ageney 
of tbe mlar heat, " It is admitted on all hands," say« be, " that the pet «f 
■■ shining denotes a decompotdtion, iu which at least light is given out; 
but that many other elastic volatile substances ewrape at the suae litat, 
eapeually ia so high a degree of rarefaction, is far from improbaUe. 
Since tight then, certainly, and very likely other ailbtile fltudi alaa, 
eac^w io great abnadwc* during a cAnaiderable tinte bd«re and a&ur a 
CMnet's nearest a{^i«UM:h to tbe sun, I look," says Hortcbel,' " u|mB a 
perihelion passage in some degree as an act of consoliduieD ^." 

* " fir the gradual inoresse of tbe distance of our Comet," sajs Sencbel, 
speaking of the Comet of IS07, ■' ve have seen that it uaumed the semblance 
{f a nebula ; and it is certiun, that had I met with it in one of my sweep* rf 
the zones of tbe heavens, ss it appeared on either of the dajs between the 
etb Deeen^r and tbe Slst Fdmury, it would have been put down U Ae 
list I have given of nebuls." 

f Connoistsnce des Tema, Ifllft * FhiL Trans. 181S-I4. 



dw product of these two numbers is 5243. 'llie periodical rarolntin 
of tbe Comet of 1807 is 1713 yean, and its periheUon dietimce is 3.46 
times less than that of tbe second Comet of 181 1 : the product of these 
two numbers is 4213. The periodical revolution of the second Comet 
c^ 1811, whose perihelion distance we have taken equal to 1 sa tbe 
standard of comparison, is 875 years. These numbers, then, 5213, 
1218, 875, repreeenting inversely the result of the sun's long cantioned 
adaon upon. the nebulous matter of tbe three comets, correspond vexj 
nearly with the relative magnitudes of their nuclei, as indicated by ob- 
serratioD ; and hence the confirmation of Herschel's theory is complete.' 
If diis comparative view of comets he veriGed by more extended obaer- 
TBtions, it will serve to give some insight into tiie origin and anange- 
ment of these bodies, and inform us of the true place which they occu- 
py in the planetary system. Nor will it be iheleast important result 
of the establishment of this theory, that it will enable astrononms to 
arrange , comets according to tbe vmious stages of maturity at which, in 

' Brande'i Astron. ii. 31- I nmj here sgain advert to the difi^rence in 
the measurementa of this comet, made by ShrGter and HerscfaeL If we •■- 
■ume the meaaurement ^ven by the latter, it becomes even more &ronnUe 
to the theory submitted in the text. , 3 



imclnn, fo^ miluiltzalion, may paw inte a giMoai or aSrial finrni ; InC, 
dw planetary or solid body itwK will experience no accmaioa af kmX 
beyond ibat point of maximum temp«ature, which iu own natxtra and 
conatitution determine. 

'* In lite second place, we may obierve, that when, by any mrini, 
the deaaity of bodies is made to change, by & process, whedier of tm*- 
fitction, on the one hand, or of condenaation, on the other, tbey are at- 
ways found to undergo a. correBponding diminntion or increaae of toM- 
pemture. When, tJierafore, in the approach of a comet to the sun, ail 
the parta of its neboloua envelope and tail, which in tj>e remoter regiea* 
of ita coniae had been gathned close about the head, become eapanded 
and aRenuated, a very large proportion of the aolar heat, which wmdd 
otherwise Itare paased into the nuckna, and cwitribnted to raise iBa tem' 
pentore to a certain poiot, ia carried off by the envelope and taU, in 
mder W preaerve an equilibrium among the aevenil parts. Let us at- 
tempt 10 fonn some e«timat« of tfae actual loss of tamperatiwe thaa •»• 
tained by the rardnction. If we ae«ume that the nebnbua tnattei 
is deratad about 30 times its former height, the diminution of dan* 
Hty, CMTBapondio; with the increaau of volume, wiH amaMH to 
(SOp, or 27,000; and em{rioyl^ the furmnU given in the Supdc* 
meni to the Encyeltquedia BmaRnica, article ' Climale,' <re have 



quantity ot iignt Dy retraction '. , . .- 

" These explanations, then, if they be deened correct, miUce it -i^. 
pear diat the seTenJ changes which are produced upon the conatitutioD 
of a comet, in consequence of .its varying distances froin the eun, ara 
not incompatible with our itJeas of aniniRted existence, and go so ^^as 
to render it not improbable, that the beings which inhabit comets may, 
even possess bodily frames resembling those of terrestrial beings. ., Bnt 
why, it may be asked, are we so soliciioos to establish .this resembluice 
between ourselves and the inhabitants of a comet, as if that wea» a 
condign whidi alone could render their existence poaaible ? • .When 
we Surrey the wide field of animal orgauizgtioD which lies within the 
scope of oar own experience, trom Man, the proud lord of <»«ationi to 
tliose tribes of zoophytes which we place lowest in the scale, do we not 
behold a continual succession of beings, bs infinite in varie^ Mvin 
extent P If, then, upon the surface of our own little planet, we hAM 
so direrufied a picture of animal life, why should we deem it aa toQtet 

' Bsilly, HUt. d'Astron. iii. !S7. 



854 On the Use ofLigafuree and Bkeding 

ing on this important fact, he made the following experiment. Af- 
ter putting three grains of alcoholic extract of nux vomica upon a 
wound made in the foot of a young dog, he applied a ligature 
above the humero-cubital articulation of the wounded limb. He 
then slowly injected, by the jugular vein, as much water as the 
animal could bear, without suffering much. After this, he opoi- 
ed the vein of the poisoned limb, below the ligature, and, ta- 
king away a few ounces of blood, injected them into the jugu* 
lar vein of another dog. This dog died in convulsions at the 
very moment of injection. The wound of the first dog, how- 
ever^ having been carefully cleaned^ a little blood was allowed 
to flow, and the animal was put at liberty. It exhibited no 
symptoms of poisoning, and eight days after was perfectly well, 
when it was sacrificed for other experiments. 

The result of this experiment is easily accounted for. It be- 
ing known that plethora stops absorption ; the blood which flow- 
ed from the vein that was opened could alone be impregnated 
with poison, for that vein and its afferents were the only vessels 
that did not participate in the general plethora. 

This experiment appeared decisive to M. Vemiere. But the 
means of applying the principle which it affords to practice pre- 
sents a great inconvenience, — the necessity of infusing water in- 
to the veins. This infusion, the author thinks, may be avoid- 
ed, and that it is sufficient to induce a local plethora in the poi- 
soned limb. Now, nothing is more easy than this, as it may be 
done by a moderately tight ligature. This ligature applied, it 
would be sufficient to open one of the veins of the engorged 
part, to determine the flow of the poisoned blood. 

The author adduced two experiments in support of this me- 
thod. In the first, three grains of extract of nux vomica were 
spread upon a wound made on the cheek of a small-sized dog. 
After an application of six minutes, during which the experi- 
menter kept the two jugular veins compressed with his thumbs, 
that of the poisoned side was largely opened with a lancet, the 
blood flowed abundantly, and the animal, when restored to its 
feet, experienced only a little weakness. 

In the other experiment, the author inserted under the skin of 
he anterior surface of the fore-leg of a young dog, three grains 

4 
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On the Temperature of Springs in ike vuAmty of VolinUmr 
near Edinlmrghyin Latitude 5&* 54^ 4^ N. ; Lang. 9 16 
8*W. 

XH£ following observations mere contincied from August 
1827 to August 1828. 

The springs issue from alluvium on the si^ of the water of 
Leith, close to the village of Colinton : the spring A, from gra- 
vel ; the spring B, from clay. Their height above the level of 
the high-water at spring-tides was accurately detemuBed : spring 
A, was S66.8 feet, and spring B, 2S4.S above the level men- 
tioned. The observations on the temperature of the atmo6{diere 
were made some yards abov^ the level of the spring A. 
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Detail of Observations, 








1827, 










1828, 










Aug. 22. 


Spring A, 48°; 


spring B, 494° 


Mar. 2. 


Spring A, 464° 






SO. 


• •• 


A, 484'* 


• •• 


B,50° 


9. 


• •• 


A, 464° 


«•. 


B,46r 


Sept. 6. 


• •• 


A, 484'' 


• •• 


B, 50° 


16. 


• • • 


A, 47° 


... 


B,46i° 


IS. 


• • • 


A, 48" 


• •• 


B, 504° 


23. 


»• • 


A, 454° 


... 


B,434° 


Oct 2. 


• • • 


A, 484° 


• • • 


B, 504° 


April 4. 


• • • 


A, 454° 






10. 


«•• 


A, 48° 


• •• 


B, 49° 


11. 


• • • 


A, 46° 






18. 


• • • 


A, 48i° 


• • • 


B, 49° 


24. 


• • • 


A, 46° 


..• 


B,46i° 






(wet weather). 


30. 


• • • 


A, 46° 


.. • 


B, 46i° 


24. 


• • • 


A, 484° 


• • • 


B, 49° 


Mavl3. 


• •• 


A, 46° 


• *• 


B,4r 






(after great rains). 


21. 


• • • 


A, 464° 


... 


B, 474° 


Nov. 1. 


V •« 


A, 48° 


• •• 


B,46° 


28. 


• • • 


A,474'* 


... 


B, 494° 


9. 


• • • 


A, 48° 


• • • 


B, 474** 


June 11. 


• • • 


A, 47i° 


... 


B, 50° 


16. 


• •• 


A, 48° 


• • • 


B, 464° 


16. 


• • • 


A, 48° 


... 


B, 50° 


24. 


• •• 


A,47r 


• • • 


B,46° 


24. 


• • * 


A, 49° 


t • • 


B, 51i° 


Dec. 6. 


• •• 


A, 47r 


• •• 


B,46° 


30. 


• • • 


A, 494° 


••* 


B, 51° 


15. 


• • • 


A, 474° 


• • • 


B, 46° 


July 10. 


• • • 


A, 49J° 


... 


B, 514° 


25. 


• • • 


A, 474** 


• • • 


B, 464° 


17. 


• • • 


A, 49° 


... 


B,51° 


1828; 










23. 


• • • 


A, 494° 


«.• 


B,52|° 


Jan. & 


• •• 


A, 47° 






28. 


• •• 


A, 49° 


... 


B,614° 


19. 


• •• 


A, 474° 


• • • 


B, 464° 


Aug. 2. 


• •• 


A, 49° 


... 


B,514' 


27. 


• •• 


A, 47° 


• • • 


B, 46° 


11. 


• •• 


A, 494° 


•.. 


B, 52i° 


Feb. 10. 


* • • 


A, 46° 


• •• 


B, 43° 




(after heavy 


rains). 


17. 


• t* 


A, 46° 






18. 


• t • 


A, 494° 


... 


B, 511° 


24. 


• 1 1 


A, 454° 


• •• 


B, 434'* 













( 868 ) 

A Brief Account of Microscopical Observatiofis made ia Ae 
Months qfJunCf Jviy^ cmd August 1827, on the Partieks 
contained in the Pollen of Plants ; and &n the General 
Existence of active Molecules in Organic and Inorgtmk 
Bodies. By Bobebt Bbown, F.R.S, Hon. M.B.S*£. and 

, R. I. Acad., V. P. L. S. &c &c. * 

X HE observations, of which it is my object to give a summary 
in the following pages, have all been made with a simple mi- 
croscope, and indeed with one and the same lens, the focal 
length of which is about ^^^d of an incht. 

The examination of the unimpregoated vegetable ovulum, 
an account of which was published early in 1826 ij;, led me to 
i|ttend more minutely than I had done befpre to the structure 
Gff the pollen, and to inquire into its mode of action on the pis- 
tillum in phsenogamous plants. 

In the essay referred to, it was shown that the apex of the 
nucleus of the ovulum, the point which is universally the seat of 
the future embryo, was very generally brought into contact 
with the terminations of the probable channels of fecundation ; 
these being either the surface of the placenta, the extremity of 
the descending processes of the style, or more rarely, a part of 
the surface of the umbilical cord. It also appeared, however, 
from some of the facts noticed in the same essay, that there 

• This important and highly interesting Memoir was sent us bj our friend 
Mr Brown, and, although not published, we believe we are not acting con- 
trary to the wishes of the author in giving it an early place in the Edinburgh 
Philosophical Jourtial. 

•f This double convex lens, which has been several years in my possession, 
I obtained from Mr Bancks, optician in the Strand. After I had made con- 
siderable progress in the inquiry, I explained tlie nature of my subject to Mr 
Dollond, who obligingly made for me a simple pocket microscope, having 
very delicate adjustment, and furnished with excellent lenses, two of which 
are of much higher power than that above mentioned. To these I have often 
had recourse, and with great advantage, in investigating several minute pouits. 
But to give greater consistency to my statements, and to bring the subject as 
much as possible within the reach of general observation, I continued to em- 
ploy throughout the whole of the inquiry the same lens with which it was 
commenced. 

X In the Botanical Appendix to Captain King's Voyages to Australia, 
vol. ii. p. ISM, et seq. 



860 Mr Brcywii en the ExUtence ofAdAve Molecules 

as to satisfy me, after frequently repeated observation, that they 
arose ndtber from currents* in the fluid, nor from its gradual 
evaporation, but belonged to the particle itself 

Grains of pollen of the same plant taken from anthers^ inune- 
diately after bursting, ccmtained similar subcylindrical particles, 
in reduced numbers, however, and mixed with other particles, 
at least as numerous, of much smaller dze, apparently spherical, 
and in rapid oscillatory motion. 

These smaller particles, or molecules, as I shall term them, 
when first seen, I considered to be some of the cylindrical par- 
ticles swimming vertically in the fluid. But frequent and care- 
ful examination lessened my confidence in this supposition; 
and on continuing to observe them until ihe water had entirely 
evaporated, both the cylindrical particles and spherical mole- 
cules were found on the stage of the microscope. 

In extending my observations to many other plants of the 
same natural family, namely Onagrariss^ the same general f<n*m 
and similar motions of particles were ascertained to exist, espe- 
dally in the various species of CEnothera, which I examined. 
I found also in their grains of pollen taken from the antherse 
immediately after bursting, a manifest reduction in the propor- 
tion of the cylindrical or oblong particles, and a corresponding 
increase in that of the molecules, in a less remarkable degree, 
however, than in Clarckia. 

This appearance, or rather the great increase in the number 
of the molecules, and llie reduction in that of the cylindrical 
particles, before the grain of pollen could possibly have come in 
contact with the stigma, — were perplexing circumstances in this 
stage of the inquiry, and certainly not favourable to the suppo^ 
sition of the cylindrical particles acting directly on the ovulum ; 
an opinion which I was inclined to adopt, when I first saw them 
in motion. These circumstances, however, induced me to mul- 
tiply my observations, and I accordingly examined numerous 
species of tnany of the more important and remarkable families 
of the two great primary divisions of pha^nogamous plants. 

In all these plants particles were found, which in the diflerent 
families or genera varied in form from oblong to spherical, ha- 
ving manifest motions similar to those already described ; ex- 
cept tliat the change of form in the oval and oblong particles was 



Ml Mr Bwwi m ii» JWHiww ffi^WJi* Mdeedn . 

point tf jUb unflKe* nikkxiko 4liigHHi 'vr i^bMhtar 



' HAfing fMMd flMlM fa the ptftidio of «fe pellMi «f dUidK 
IWag piwrti whkii I tad wwafarf, I ^wt led Matt to inqiiikt 
nlMlMr Ait piopertjr oaBtunied lAcr the deiili «f tke plMrt^ 
■Bii lOir- wiMC i0Bgi]i oc vomt vt wm ramiBiL'^ 

iB'plMiti^ ekher dried or inmitfnd in t|i^ 
ontyt the perddee of pollen of both kinds wa^-Anindtt! mntion 
equaDjr ovident with thet 'ob wai ' nid in the lnring*pliwt; ipeci-. 
iMni of eevcnd- plMtBy aome of wUeh had be«n 'dried nnd fve^ 
innred in an horberimi fgr up^iraede of twenty j$tm nd 
eittien not kai than aeenttty, adU ezUfaited the molettilai or 
wmtSittt ijfjin riciJ partidee inoonriderdble miiaheiay aid in eA- 
dent motion, ah»g with a few of the hunger pertidea^. iriioee 
antfone wove muda leas maaiftatj and in eome oaaei not oheerr- 
ahte*.- 

In tboB drtage of the investigation, having fimnd, as I fae& 
Mi a peonliar diaraeter in the motions of the pMidea ef 
pollen in water, it ooeuned to me to wppoBl to this pecufiarity 
as a test in certaill families of Cryptogamous pkudts, namely, 
Mosses, and the genus Equisetum, in which the existence of 
sexual organs had not been universally admitted. 

In the sujq)osed stamina of both these families, namely, in 
the cylindrical antherse or pollen of Mosses, and on the surfiu^e 
of the four spathulate bodies surrounding the naked ovulum, as 
it may be considered, of Equisetum, I found minute sfdierical 
particles, apparently c^ the same size with the molecule de* 
scribed in Onagrarise, and having equally vivid motion cm im- 
mersion in water ; and this motion was still observable in speor- 
mens both of Mosses and of Equiseta, which had been dried 
upwards of one hundred years. 

* While this sheet was passing through the press, I have examined the 
poUen of several flowers which have been immened in weak spirit about ele- 
ven months^ particularly uf VMa tneohr^ Zwama aquoHoa^ and Zea Ma^ ; 
and in all these plants the peculiar particles of the pollen, which are oval or 
a&ort oblong, though somewhat reduced in number, retain their form jperfbct- 
I7, and exhibit evident motion, though, I think, not so vivid as in those be- 
loi^jing to the Hviug plant. In FioAi irieohr^ in which, as well as in other 
spedea of the same natund section of the genus, the pollen has a very re- 
markable form, the grain on immersion in nitric acid still discharged its con- 
tents by its four angles, though with less force than in the recent plant 
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: Qpe oC.the iabUMMM emniiMd, ipi a jifBanm^.Qi MmA 
.vmlf fiyini k .Watdun oofitc^ b a-tMetobvEB widi flaw; 
ad aa.I fimnd thflie mokeulet >liwaifant1yy «nd<ia' 
dvb.ppMiiiieieb I •upjK^wd di«t thw gmiwipe^ th^ 
•fliiaiititT. ™^^* b.AioertMiBfid in ■ ■iS n w wM K Mftil TonetifalB 
yfjUti t)iu view s ninute portioo of diiafiid vood^ whkb 
liSiiled.dM ptniotiira of Coin&rg, wag briibodl» and iipllflriflil 
pMrticili^ or moloculot in all geqpecti Hka-dioae-ioftgqu Mtl ^ 
npeitionedj were xea^ obtnned from H; in aiidh qwaftdtft 
however, tbat die whde rabatanoe of die petf?ifartinp aoMied to 
lie ibnned of dieni. But'licnoelinfarteddiat dNaenioiffcnlai 
wtareruot Umited toorgraic bodiee^ nor even to dicir prodnett.* 
, ; yp yatabBiih die oomctnev of die infeienee^ and to ^aeataai 
to.whai extent tbe. moleiwlea estted in mineral b6£e%. .became 
fie next olgect of. inquixy. The fint subatanoe' examined waa 
a minute fragment of window-^hun, from wh]cfay:whett;'.-niflinl7 
faniiaed on the stage of die.microaoopey I.ieadily and.mpinualy 
obtained malecules agreeing in size, form, and modoo with thoae 
which I had already seen. 

I then proceeded tx> examine, and with similar results, sudi 
minerals as I either had at hand or could readily obtain, indu- 
ding several of tbe simple earths and metals, with many of their 
combinations. 

Rocks of all ages, including those in which organic remaina 
have never been found, yielded the molecules in abundance. 
Their existence was ascertained in each of the constituent mi- 
nerals of granite, a fragment of the Sphinx b^g one of the spe-' 
cimens examined. 

To mention all the mineral substances in which I have found 
these molecules, would be tedious ; and I shall confine myself 
in this summary to an enumeration of a few of the most re- 
markable. These were both of aqueous and igneous origin, 
as travertine, stalactites, lava, obsidian, pumice, volcanic adies, 
and meteorites from various localities^. Of metals I may 
mention manganese, nickel, plumbago, bismuth, antimony, and 

* I have fdnce found the molecules in the sand-tubes, fonned by lightning, 
from Drig in Cumberland. 
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were observed, ocmsisting of fibrils having transverse oontnw- 
tions, corresponding in number, as I conjectured, with that of 
the mokcules composing them ; and those fibrils, when not con- 
sisting of a greater number than four or five molecules, exhibit- 
ed motion, resembling in kind and vivacity that of the mineral 
fibrils already described, while longer fibrils of the same appa- 
rent diameter were itt rest. 

The substance found to ]neld these active fibrils in the largest 
proportion and in the most vivid motion, was the mucous coat 
interposed between the skin and muscles of the haddock, espe» 
cially after coagulation by heat. 

The fine powder produced on the under surface of the fronds 
of several ferns, particularly of Achrostichum ccdomeUmoSy and 
the species nearly related to it, was found to be entirely com-^ 
posed of simple molecuks, and their primary fibre-like cmn- 
pounds, both of them being evidently in motion. 

There are three points of great importance which I was an- 
xious to ascertain respecting the^ molecules, namely, their form, 
whether they are of uniform size, and their absolute magnitude. 
I am not, however, entirely satisfied with what I have been able 
to determine on any of these points. 

As to form, I have stated the molecule to be spherical, and 
this I have done with some confidence ; the apparent exceptions 
which occurred admitting, as it seems to me, of being explained 
by supposing such particles to be compounds. This supposition 
in some of the cases is indeed hardly reconcileable with their ap- 
parent size, and requires for its support the further admission, 
that, in combination, the figure of the molecule may be altered. 
In the particles formerly considered as primary combinations of 
molecules, a certain change of form must also be allowed ; and 
even the simple molecule itself has sometimes appeared to me 
when in motion to have been slightly modified in this respect. 

My manner of estimating the absolute magnitude and unifor- 
mity in size of the molecules, found in the various bodies sub% 
mitted to examination, was by placing them on a micrometer di- 
vided to five-thousandths of an inch, the lines of which were 
very distinct ; or more rarely on one divided to ten thousandths, 
with fainter lines, not readily visible without the application of 
plumbago, as employed by Dr Wollaston, but which in my sub- 
ject was inadmissible. 
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Before I engaged in the inquiry in 1827, 1 was acquainted only 
with the abstract given by M. Adolphe Brongniart himself, of 
a very elaborate and valuable memoir, entitled *' Recherches 
sur la G&neration et le Developpement de VEmbryon dans Us 
Vigitaux Phanerogames^ which he had then read before the 
Academy of Sciences of Paris, and has since published in the 
Annates des Sciences Naturelles. 

Neither in the abstract referred to, nor in the body of the 
memoir, which M. Brongniart has, with great candour, given in 
its original state, are there any observations, appearing of im- 
portance even to the author himself, on the motion or form of 
the particles ; and the attempt to trace these particles to the 
ovulum with so imperfect a knowledge of their distinguishing 
characters, could hardly be expected to prove satisfactory. Late 
in the autumn of 1827, however, M. Brongniart having at his 
command a microscope constructed by Amici, the celebrated Pro- 
fessor of Modena, he was enabled to ascertain many important 
facts on both these points, the result of which he has given in 
the notes annexed to his memoir. On the general accuracy of 
his observations on the motions, form, and size of the granules, 
as he terms the particles, I place great reliance. But, in at- 
tempting to trace these particles through their whole course, he 
has overlooked two points of the greatest importance in the in- 
vestigation. 

For, in the first place, he was evidently unacquainted with 
the fact, that the active spherical molecules generally exist in 
the grain of pollen along with its proper particles ; nor does it 
appear from any part of his memoir that he was aware of the 
existence of molecules having spontaneous or inherent motion, 
and distinct from the peculiar particles of the pollen, though he 
has doubtless seen them, and in some cases, as it seems to me, 
described them as those particles. 

Secondly^ He has been satisfied with the external appearance 
of the parts in coming to his conclusion, that no particles capa^ 
ble of motion exist in the style or stigma before impregnation. 

That both simple molecules and larger particles of different 
form, and equally capable of motion, do exist in these parts, be- 
fore the application of the pollen to the stigma can possibly take 
place, in many of the plants submitted by him to examination, 
may easily be ascexta\i\eA; ipaxXAcvA^xV^ \\v A^irrhinum majus^ 
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Germen conical, grooved in its sides. SiffU straight, filifonn, ezaerted. 
Stigma simple, smaU. Ovules very numerous, attached to a luge central 
receptacle, the transverse section of which in each loculament is emar- 
ginate. Surface of the germen, outside of the corolla and inside of the 
caljx, covered with short, obscure, glandular pubescence. 

We received the seeds of this plant from our invaluable correspondent Dr 
Gillies at Mendoza in January last, having been collected by him in 
ChilL It has been treated like all the other species of the genus, and 
hitherto kept in the greenhouse. There is great probability that it may 
not produce seed ; but it strikes very readuy by cuttings, the branches 
oven pushing down roots as they lie along the ground. 

We fear it will be more difficult to prev^rve the only other purple Calee^^^' 
laria in cultivation {Calceoiaria purpurea^ Edin. New PhiL Joum. 1827, 
Bot. Mag. t. 2775*)i also introduced throufl^h the Botanic Garden, Edin- 
burgh, by seeds sent from our other excellent correspondent Mr Cruck- 
shanks. It has hitherto produced very few seeds, but there is at pre- 
sent a better proniise than has before been observed. An entirely 
new aspect has been given to our. greenhouses within these few years, 
by the Kindness of Dr Gillies and Mr Cruckshank, particularly in the 
most interesting additions from the genera FuchriOy CaleeoUaia^ Sa^ 
glossisy Si^izanthus, and Loata, 

Calceolaria connata. 

C. connata ; caule erecto, herbaceo, ramoso, pubescent! ; foliia oppoaitis, 
utrinque pubescentibus, inferioribus in petiolos attenuatis, dupHcato 
dentato-serratis, superioribus ovatis, sessilibus, connatis, dentato-aer* 
ratis, floralibus integerrimis ; corollse labiis oblongis, compceasia, pa- 
rallclis. 
Calceolaria connata. Hook. MS. 
Description. — Root perennial. Stem (2 feet high) herbaceous, erect, 
much branched, pubescent : the pubescence is glutinous, and increases 
upwards on the plant to the calyx and germen, where it is greatest. 
Loicer leaves (7 inches long, 4 broad,) ovate, subacute, attenuated at the 
base, and broadly decurrent along petioles half their own length, im- 
equally and occasionally doubly, tooth serrated, membranous, veined, 
slightly pubescent on both sides, veins oblique and branched ; upper 
leaves opposite, gradually becoming cordate and sessile towards the top, 
connate, in other respects similar to the lower leaves. Racemes solitary 
and axillary, or terminal and geminate, (6-15 inches long). Common 
peduncles bifid below the middle, spreatling, flexuose, and frequently 
each branch is again cleft. Pedicels secund, simple, in pairs, (about 
1 inch long), shorter upwards, filiform, two remote from the others in 
the bifurcation of the j)cduncle. Bractea 2 at each bifurcation of the 
peduncle, similar to the upper leaves, but entire in their edge, and 
smaller. Calt/j; segments ovate, acute, indistinctly 3-nerved, spreading, 
revolute in the edges. Corolla pale uniform yellow, shortly pubescent 
externally, lips oblong, compressed, parallel, the upper more than half 
the length of the lower, and its edge slightly involute, edge of the lower 
lip folded even to its base, and there again involute, thickened, and green- 
ish. Stamens arising from the corolla at the sides of its base, inc^ded ; 
filaments straight, smooth, and bearing the incumbent, oblique, whitish, 
anthers in coniact with the edge of the upper lip ; pollen nearly white. 
Germen bilocular, conical, acuminate, telragonous. Style longer than the 
stamens, subexscrted, and j)r()jecting from the centre of the anthers, 
marcescent. Stigma small, blunt. OviUa numerous, attached to a cen- 
tral receptacle, the transverse section of which is bifid in each locula- 
ment. 
We received this species from the Royal Botanic Garden, Glasgow, where 
it was raised from seed ; but through what channel it was received 
there, or from what district in South America, I do not know. In the 
arrangement of the species, it should stand next to C petiolaris. 
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roUa (above 1 inch long) inferior, flesh-colourad, fium^l-shi^ied, twiee 
the leneth of the calyx, throat inflated, Hmb 5-cleft, upper s^ments 
reflected, lower suberect, blunt, tube ver^ slender, sli^^tly dilated at its 
base to cover the germen. Stamen* 5 ; nlaments unequal, adhering to 
the inside of the tube, but for a considerable way free, exserted from the 
throat ; anthers incumbent, bilocular, oblong, lilac ; pollen of the same 
colour, granules large. PiM single ; germen small, oval ; style filiform, 
reaching nearly to the ant|ier8 ot the longest stamen ; stigma 3-cleft, 
revolute. Captuie trilocular, trivalvular, loculaments monospermous, 
valves furrowed in the middle on the outside, and opposite to this the 
inner membrane projects to meet the wings of a central column, and 
thus complete the dissepiments. Unripe seeds covered with mucilagi- 
nous matter, albumen large and white, embryo central, straight, and 
deep green. Ripe seeds oblong, triquetrous, brown, inner angle acute. 

The phenomenon regarding the action of the seed of the next species with 
water is very beautiful here also. When the dry seed is thrown on the 
su]£u;e of water, it for a time only partly sinks, and the vessels being 
liberated on the lower half only, it seems to float on a cushion of cotton. 
The pubescence every where upon the plant is glandular, and is parti- 
cularly abundant and glutinous on the calyx. 

This is a very pretty pl^t, and being cultivated with the greatest ease, 
ripening abundance of seed, it very well deserves a place amon g hardy 
annuals. The seeds were collected by Mr Douglas on the N W. coast 
of America, and were presented to us by Mr Sabine. The plants 
flowered in the Aoyal Botanic Garden in July and August. 

Collomia linearis. 

C. Unearis ; integerrimis, reflexis, superioribus ovato-acuminatis, utrin- 
que pubescentibus, inferioribus lineare lanceolatis, glabriusculis ; flo- 
ribus capitatis ; caule ramose, pubescente. 
CoUomia linearis, Nuttall^ Gen. of N. American Plants, i. 120 — BoLReg. 
t. 1166. 
Description — Root annual. Stem somewhat woody, branched above, pu- 
bescent, grooved. Branches axillary, spreading, pubescent. Leaves scatter- 
ed, sessile, entire, recurved, the lower linear-lanceolate, subglabrous, the 
upper pubescent on both sides, ovato-acuminate, crowded near the top 
of the stem. Flowers capitate, on very short, terminal pedicels, closely 
surrounded by the leaves, viscid. Calyx persisting, 5-cIeft, hairy, with 
5 projecting angles, funnel-shaped ; segments 3-nerved, ovate, acute, 
connivent green and thickened at their apices. Corolla infenor, funnel- 
shaped, with a long, slender, linear, yellow tube, inflated at the base, 
and slightly at the faux, 5-cleft, two or three times longer than the ca- 
lyx ; segments obtuse, rose coloured, spreading. Stamens 5 ; filaments 
slender, unequally adhering to the tube ; anthers oblong, small, bilocu- 
lar, incumbent, projecting into the faux. Germen small, oblong, deep 
green, surrounded at its base by a paler, somewhat membranous, cup- 
shaped disk, of 5 rounded lobes. Style filiform, equal to the tube of the 
corolla. Stigma 3-cleft, exserted, revolute and hairy above. Capsule 
shorter than the calyx, trilocular, trivalvular, S-seeded, valves obcor- 
date, externally channelled in the centre. Seeds oblong, covered with a 
mucous coat ; albumen large and white ; embryo central, straight, dark 
green. Dissepiments formed by projections from the middle of the valves 
meeting the 3-winged columnar receptacle of the seeds. 
Phlox linearis, CavaniUes^ Icones, 6. p. 17. t. 527- is quoted doubtfully as a 
synonyme for this plant. It seems, however, to be another species of 
the genus, distinguished especially by its smaller capitulse, and more li- 
near, less crowded, suberect leaves. 
The seeds of this plant were received from Dr Richardson on his return 
from his second journey to the arctic coast of America. It bears culti- 
vation easily as an annual, but can scarcely be esteemed for beauty. 
The chief interest it can excite is in the structure of its seed, and the 
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starched, bad figure of Cavanilles, the angles are not sufficiently sharp, 
and the stipulse are by much too narrow ; in Bheede*8 fiffure, the edges 
of the leaves are too much crisped, the stipulse not suffiaently lunated, 
are waved instead of being fiat, the angles of the brandies are ill-de- 
fined, and the legumes fiu: too spreading. 

Rheede adds to many fimcied medical properties of this plant,*that its root, 
when bruised and applied to the eyes, has the power of restoring and 
strengthening the memory. 

We received tne seeds of this plant, with others firom India, firom Mr 
Curds, in July 1827. It has flowered in the stove of the Royal Bota- 
nic Garden in July and August. 

Eutoca Franklinii. 

£. FrankUmi ; erecta, foliis pinnatifidis pilosis, petiolatis, laciniis lanceo- 
lato-ellipticis, integris incisisve, spicis conrertis, secundis, defiexis, 
ovulis placentae singulse viginti pluribus. 
Eutoca Franklinii, R, Brown^ in Botanical Appendix to Captain Frank- 
lin's Narrative of the First Journey to the Arctic Sea, with a figure. 
Description. — Root perennial ? Stem herbaceous, with us 7 inches liigh, 
round, slightly fiexuose, occasionally branched, gteen, pubescent, hairs 
rather harsh and spreading. Root-leaves (nearly 2 inches long) numerous, 
green on both sides, but paler below, suberect, lanceolate, pmnatifid, pe- 
tioled, thick, covered with pubescence shorter and less harsh than that 
on the stem, segments varying in shape, lanceolate or oblong, entire or 
incised, especially on their lower edge, alternate or opposite, channelled 
in front, and each with a central rib, prominent behind, but without veins; 
petiole half the length of the leaf, channelled. Siem leaves scattered, si- 
milar to the others, but on shorter petioles, half embracing the stem, 
smaller, the segments more pointed, less frequently incised, and the lower 
generally the longest. Spikes crowded towards the top of the stem, ter- 
minal or axillary, many-fiowered, recurved, flowers secund. Caiffs 
green, persisting, 6-parted, segments linear, awl-shaped, flat, obscurely 
3-nerved, hairy, strongly ciliated, loosely applied to the corolla, and 
subsequently to the capsule. Corolla inferior, longer than the calyx, 
campanulate, 5-clefl, white for half its length, and above this of unifbrm 
lilac, pubescent on the outside of the limb, every where else glabrous, 
but slightly wrinkled, from the branching of obscure veins ; segments of 
the limb equal, rounded, spreading ; tube with ten longitudinal project- 
ing membranes, connivent along their inner edges in pairs which alter- 
nate with the stamens. Stamens 5 ; filaments arising from the base of 
the corolla, and falling with it, alternating with the segments, scarcely 
exserted, colourless, filiform, slightly flattened at the base, sparingly 
covered with long lax hairs ; anthers incumbent, oblong, orange-yellow, 
bilocular, loculaments bursting along their sides ; pollen whitish. PistU 
single, at first rather shorter than the stamens, afterwards longer than 
them ; germen ovate, less than half the length of the calyx, green, co- 
vered with long erect white hairs, surrounded by a white zig-zag disk ; 
style filiform, slightly flattened, marcescent, divided to above a quarter 
of its length, segments diverging ; stigmata small, rounded. Capsule 
ovate, acuminate, rather longer than the calyx, somewhat compressed, 
uneven from elevations occasioned by the seeds, and distinctly marked 
by a suture along each side, unilocukr, bivalvular, bursting from the 
apex, their pointed extremities diverging receptacle of the seeds along 
the middle of each, and projecting into the loculament. Seeds numerous 
upon each receptacle, dark drown, ovate, dotted, trigonous, acutely 
angled on their belly, flat, or slightly convex on their sides. 
This pretty plant has been raised in a cold frame in the Botanic Garden, 
Edinburgh, from seeds presented by Dr Richardson. The species grows 
abundantly between I.at. 54"* and 64° N. among trees that have been de- 
stroyed by fire. 
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DEscaiPTioKi — Root bulbous. Stem erect, various in height (about 7 
inches), (5 ?)-angled, win^red. Leaves opposite, at the base of the stem, 
sometimes shorter sometunes longer than it, erect, elliptieo-lanoeolate, 
sharply keeled behind, obscurely nerved, especially in firont. Spike 
many-flowered, bracteate ; bractese single, at the base of each flower, 
pointed. Perianth 5-cleft, three outer segments linear, revolute, in 
their edges, the upper erect, two lower parallel, projecting fi)rward8, 
twisted ; the two inner filiform, spreading, and finally reflected : Lab^ 
lum shorter than the perianth, linear^-spawulate, channelled, bent in the 
middle towards the lower s^^ents of the perianth, notched at its ex- 
tremity, with a point in the notch. Cohinm erect, winged above, con- 
tracted in its middle, half as long as the labellum. Aniher^eaee termi- 
nal, keeled above, 2-celled ; cells round, with white, membranous edges. 
Pollen-masses 2, one in each ceU, ovate, sessile, bright yellow. Sl^ma 
rounded, white, projecting under the pollen-masses. Germen short, 
partly superior, angled, davate, wingeid, afterwards enlarging very 
greatly, but retaining the same form, wings crenate. Whole plant, ex- 
cept the pollen-masses, of uniform green. 

This plant was introduced into the collection of Mr Cunninghame at 
Comely Bank, near Edinburgh, in 1826, by Mr Blair, who fi)und it grow- 
ing in Upper Canada. It bears cultivation well, has been kept by Mr 
Cunninghame in pots with peat soil, in the stove, and flowered very 
abundantly in June 1828. It flowered in the open air at the B^yal Bo- 
tanic Garden in the same month. We owe the plant to the Countess 
of Dalhousie, who introduced it from Canada. Dr Barton appears first 
to have discovered the species in rich soil, under damp wady woods, 
along the banks of the Schuylkill, near Philadelphia, in 181& It has 
probably, therefore, a pretty wide range in North America, though not 
mentioned by any American botanist except the two I have quoted. 
Its period of flowering in Pennsylvania is precisely the same (June) as 
in cultivation with us, either in the stove, or exposed to the open air. 
It has neither size nor colour to make it attractive. 

The great resemblance between this plant and Liparis Loeselii of Europe, 
caused them to be considered the same in America, but Dr Barton very 
properly points out the distinction in the triangular stem of L, Loeselii, 
and the different direction of the perianth ; and I may add, that depend- 
ing on the lip being entire, and longer than the perianth in the Euro- 
pean species. The comparative length of the scape and leaves varies so 
much that it deserves no attention. 

Petunia acuminata. 

P. acuminata ; foliis ovato-acuminatis, subsinuatis, tubo corollse limbum 
quadruplo superante. 
Description. — Stem herbaceous, erect, round, branched, as well as the 
branches covered with short, colourless, inconspicuous, soft hairs. Leaves 
(4 inches long, IJ broad) scattered, petioled, ovate, acuminate, subsinuate, 
flat or very slightly undulate, erect harsh pubescence diffused over their 
upper surface, but below chiefly confined to the middle rib and veins ; be- 
tween these the pubescence is much softer, and less conspicuous. Middle 
rib and veins very prominent below, petiole (about \\ inch long) very 
slightly bordered by the decurrent leaf, flat on its upper surface, round 
on the lower. Peduncle (fth inch long) solitary, single-flowered, round, 
subopposite to the leaves, erect. Calyx (fth inch long) 5-parted, un- 
equal, linear, blunt, subappressed, segments keeled, and connected to 
about their middle by a colourless membrane. Corolla white, striated 
with green ; tube (2 inches long) cylindrical, with 6 pits rather under its 
middle, and below this somewhat contracted; limb (I J inch across) 
about a fourth part of the length of the tube, 6-cleft, lobes blunt, slightly 
emarginate, plicate, with a dark green branched line along the middle of 
each externally. Stamens unequal, two longer subexserted, three others 
included ; filaments arising from the base of the corolla, flat, hairy, and 
adhering to the tube as ftiv as the pits, above which they are free, fila- 
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Sisymbrium brachycarpon, No. 260. Rkhardaon^ Bot. Append, to Frank- 
un'a Narrative of First Journey. 

Dksckiptiok. — Root fibrous, annuu. Stem erect, slender, simple as raised 
from seed in a pot, and crowded, (native specimen from Dr Richardson 
branched,) a foot high, leafy. Leave* erect, nearly glabrous, lyrato-pin- 
nate, pinne on the lower deeply incised, somewhat blunt, on the upper 
linear, scarcely toothed, channelled. Fhwers very smalL in terminal 
corymbs, but rachis gradually elongating (to 3 inches), and, as well as 
the upper part of the stem, sUghtly flexuose. Corolla yellow, petals 
longer than the calyx. Stifle very short. Stigma bilobular, subcapitate. 
Pe&cels of the fruit elongated (to about 4 lines), spreading. SUique ra- 
ther longer than the pedicel, uneven from the seeds within. Seeds ovate, 
suspended by slender stalks. 

The plant was raised in a cold frame at the Royal Botanic Grarden, Edin- 
burgh, from seeds collected by Dr Richardson in his last arctic journey, 
and flowered in June. 

Sisymbrium canescens ? 

S. canescens $ caule terete, ramose, erecto, foliisque pinnatis . subpubes. 
centibus, pills adpressis, foliolis lanceolatis, serrato-indsis; floribus cc 
rymbosis, racemis fructus elongatis ; sUiquis suberectis, elUpticis, pedi- 
cello longioribus, petalis calycem vix sujierantibus. 
Sisymbrium canescens, Richardson's Bot. App. to Franklin's Narrative 
of First Journey — De Cand. Syst 2. p. 474. ?^Nuttally C^en. of N. 
Amer. Plants, 2. ] . 68. ? 
Descriptiok. — AnnuaL Stem erect, round. Leaves pinnated, leaflets 
serrato-incised, elliptico-lanceolate. Flowers corymbose, smalL Calyx 
subhispid, concave, nearly as long as the corolla. Petals yellow^ entire, 
limb rounded, equ?l in length to the claw. Filaments slender, rather 
longer than the calyx ; anthers small. Stigma large, its lobes diverting. 
Sty^ distinct, though short. Siliqnes in racemes, longer than the pedi- 
cels, elliptical, smooth, obscurely winged along the back of the valves. 
Seeds oblong, brown, about 14 in each silique. Whole plant to the base 
of the siliques of a glaucous appearance, from a close, dense, short, soft 
tomentum. Lower part of the stem purple. 
The plant was raised at the Royal Botanic Garden from the same collec- 
tion of seeds, and under the same treatment as the last species. It pro- 
duced its flowers in May. The seeds were only marked with the gene- 
ric name by Dr Richardson, but the species seems the same with that 
given by him to Professor Jameson under the name I have adopted. I 
cannot, however, persuade myself that it is the same with the plant of 
Nuttall, or De CandoUe. The different comparative length of the pe- 
dicels and siliques, which never varies in our specimens, and other 
marks, seem to keep them distinct. 

Trachymene coerulea. 

T. ccervlea; herbacea, foliis palmatis, tripartitis, laciniis incisis, mucrona- 
tis ; umbella simplici ; petala obovata-subrotunda, stamina aequantia. 
Description — AnnuaL Seminal leaves, carried two inches above ground, 
and bearing upon their summits the tunic of the seed, elliptical, gla- 
brous, green on their upper, deep purple on their lower side. Herb 
erect, and on every part, even to the outer surface of the petals, cover- 
ed with spreading, unequal, glandular pubescence, from which exudes a 
subviscid juice. Stem round, erect, branching, green. Leaves alternate, 
those from the root supported on petioles about as long as themselves, 
palmate, 3.parted, the lateral portions cleft, and all the segments in- 
cised and mucronate, the stem leaves more entire and more sessile up- 
wards. Umbels terminal or axillary towards the top of the stem, on 
very long peduncles (about 7 inches), simple, many-rayed, flattish (above 
2 inches across). Involucre many-leaved, (|ths of an inch long,) linear- 
awl-shaped, mucronate, and strongly ciliated, reflected along the pe- 
duncle while the ftowers ate ex\\'A\\d^d, bruwn, Rays white, filiform- 
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tact with them. Pedioe.ls single-flowered, bent so as to carry the flowers 
above water, but after this is passed, straight or curved downwards Ca- 
lyx d-partite, acute, spreading, green and dotted sparsely with red, persist- 
ing, and then closed, and segments approximating at the apices. Cwotta 
pure white, rotate, 6.parted, s^rments obovate, slightly notched, and 
crenulate at the apices, divided longitudinally into three nearly equal 
parts, of which the two lateral are transparent, undulated and glabrous, 
the centre elevated, more opaque, bearded in longitudinal lines at the 
apex, and more slightly so at the base ; throat yellow, glandular, the 
glands yellow, alternate with the stamens, stipitate, shaegy, granular. 
SUmena 6, yellow ; filaments as long as the germen, awl-waped, arising 
horn the base of the corolla, and adhering to it throughout the whole 
length of the short tube, above which they are connivent ; anthers cor- 
date, bursting along their edges ; pollen deep yellow. Germen green, 
ovate, slightly compressed, crowned by the bifid stigma, unilocular. 
Chndes obovate, about 20, attached to the inside of the germen on each 
side at the sutures, which are obscurely marked within, and invisible on 
the outtide of the germen. 

This very pretty little aquatic was found by Mr Blair in lakes in Upper 
Canada, and introduced by him into Mr Cunninghsune*s garden in 1826. 
It is no doubt quite»hardy, but, from the difficulty of preventing it fi-om 
floating about, and being accidentally removed with the weeds in clean- 
ing the pond, it has b^n kept in the Botanic Garden in a tub which 
stands in the stove, and there flowers very freely during a great part of 
summer. 

1 have considerable doubt about the correctness of the specific name and 
the synonyms quoted; but not at present, having an opportunity of con- 
sulting Ventenat, I think it ri^t to adopt his name till I have. The 
genus Villarsia is probably naturally distinct from Meru^nthesy but this 
species shows that the essential generic character requires revision. 



Note. — In the last Number of this Journal, I described, under the name 
of CatUeya intermedia^ a beautiful plant which flowered at the Botanic Garden, 
and an admirable and most correct figure of the specimen has appeared under 
the same name in the Botanical Magazine, t. 2851., the thin, grey, membra- 
nous sheath of the stem only having been neglected in the colouring. I 
pointed out its near affinity to C. Forbesii (Bot. Reg. t. 953.), but considered 
it certainly distinct, especially on account of the very different appearance of 
the spathe. Subsequently, however, I began to doubt whether I was right, 
for a specimen flowered with us having the colour, and in some other re- 
spects the appearance, of C. Forbesii^ still, however, retaining the spathe of 
C. intermedicu Within these few days, I have seen in the possession of Mr 
Neill a specimen of C Forbesii from the Chiswick Garden. It has the spathe 
of our plant ; and as I consider it authority for ascertaining the species of Mr 
Lindley's, I must believe the figure in Botanical Register faulty, or the plant 
liable to great variation, and therefore I take the earliest opportunity to state 
my beliei^ that ours is only a beautiful variety of the same. 

The original specimen has again flowered with us. It retained all its 
splendid colouring, and produced two flowers, with one or more abortive buds, 
so that probably it may yet assume a much more mj^ificent appearance. Is 
there not some reason to fear, that, in this splendia genus, forms vary very 
considerably, and that this may not be the only instance in which species and 
varieties have been confounded ? 
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SCIENTIFIC INTELLIGENCE. 

NATURAL PHILOSOPHY. 

1. Proposed Improvemeni of the Air-Pump, — There is rear 
son to think that something Uke Mr WatOs principle of the 
double stroke in the steani*engine, might be advantageously ap- 
plied to the air-pump. By this means one barrel could do the 
work of two, which would both lessen the cost and greatly di- 
minish friction. At first it might|be supposed that, by this ar- 
rangement, the management of the valves would be rendered 
rather complicated ; but, instead of that, they would admit of 
considerable ^simplification, by adopting another principle often 
employed about steam-engines, under the name of the coffer- 
slide valve. Suppose the barrel to be provided with a solid pis- 
ton, moved by a rod pas^g through an idr-tight collar. Let 
there be two holes in the side of the barrel, one adjoining each 
end ; and let these be covered by a sliding bar furnished with 
four holes on its side, two being near to each end, and the whole 
so arranged, that two of them at a time, but taken in an alter- 
nate order, can, by a slight motion of the bar, be brought oppo- 
site the holes of the barrel, while the other two are not, and 
vice versa. Suppose two of the four holes, say the middle ones, 
to be the ends of two tubes which unite in one slender wind- 
ing and slightly flexible tube, communicating with the receiver ; 
and let the other two be merely perforations, which may have 
their exterior ends either quite open, or, to prevent any return 
of air into the barrel, they might be covered with sHps of blad- 
der or oiled silk. If, then, the bar be moved up and down alter-* 
nately about the third of an inch, so as to have two of its hcdeS) 
one of each sort, remaining over these in the barrel, while the 
piston moves in the one direction, and the other two Temaini^g 
over those of the barrel, while the piston returns in the oppoote 
direction, it is evident that we shall have, in this simple arrange- 
ment, all the security of four metallic valves, and a single barrel 
and piston doing the work of two. The obvious design of the 
long flexible tube is to permit the compound valve to move 
without any other joints. It might, indeed, remun fixed^ while 
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6. On TTiermo-Barometrical ObservOtityiu.—'M.. Kama pre- 
sented last year, to the Helvetic Society <rf Natural Sdence, the 
results of observations made in January 18S7, by M. Escb- 
mann of Zurich, during an abode of fourteen days on the sum- 
mit of BJgi, 55S0 feet above the level of the sea, for the im- 
proTement of thermo-barometiical observations. There results, 
from a-hundred and twenty observations made every hour, frtm 
seven in the morning to nine in the evening, and compared with 
umultaneous observations made at Zurich, that the height of 
Bi^ above Zurich (which is TOS toises), is without any doubt 
ten tmses greater by the observations made at noon, than by 
those made in the morning or evening. This results BtiU moK 
evidently from a series of a hundred and o^y-gix observatkns 
made in June of the same year, only the latter give two toieea 
more for the hdght It appears that this augmentation et 
h^ht, from one hour to another, is connected with the increme 
of temperature. The evening heights, howevo-, diminish eres 
when the heat still increases. The maximum of bei^t ooi». 
cides pretty well with noon. The summer observationfl gire a 
height about seven toises greater than those made in winter. It 
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bonic acid, the author supposes that this gas is gen^nUy pro- 
duced in the interior of the earth, but this chemical process is 
only more active in volcanic or volcanised places. Muriatic 
acid and sulphuric acid exist only in springs that are in the vi- 
cinity of volcanoes in a state of activity. All the saliferous de- 
posits are of volcanic origin. The air, acting upon the beds of 
sulphur, produces sulphurous acid and sulphuretted hydrogen. 
Sulphuric acid may be formed of sulphurous acid or pyrites. 
Muriatic add is formed by the action of sulphuric add upon 
salt. The carbonic add circulating in all the volcanic rocks de- 
composes the alkalies and salts, and impregnates the springs 
with them. The two other volcanic adds also act ; and thus is 
explained the formation of mineral springs. In the fourth 
chapter, the author considers the composition of mineral waters, 
the merit of their analysis, and of their artificial recomposition, 
their imponderable parts, the existence of mutually decomposing 
salts, &c. The following are the results of the analyses of these 
springs. 

In 1000 parts there were found : 
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bonic Acid, 


30.9588 


25.6347 


20.2752 



9. Petrifying quality of the Irawaddy, — I formerly noticed the 
petrifying qualities of the water of the river Irawaddy: I now saw 
a strong proof of the rapidity with which it converts foreign bo- 
dies into stone. The pioneers were ordered to remove a house, 
which would have interfered with the defence of the stockade, if 
the enemy had assailed it. Upon endeavouring to cut down the 
massive teak-pillars on which it was raised, they found that the 
edges of their hatchets were all turned. On examining into the 
cause of this, they found that the pillars were petrified through- 
out, though the house had only been built ten years, and the 
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12. On AnikracUej or Glance-Coal. By A. Bbsithaupt. — 
It has been long known that anthracite, or glance-coal, occurs 
chiefly in the intermediary formations ; but opinions vary as to 
its mode of existence in these formations. In all the localities 
in which M. Breithaupt had an opportunity of observing it, 
such as Wezzelstein and Saalfeld, Lischuriz near Gerz, &c., it 
presented itself in veins, never in beds. In the autumn of 18^, 
M. de Wamsdorf discovered in the slate quarries of Wurzbach, 
near Lobenstein, in Voigtland, several quartzose veins, one of 
which contained a very interesting variety of anthracite. It oc- 
curs in isolated rods, which, like all the crystalline forms of 
this species, go from one of the sides to the other in a nearly 
perpendicular direction. These flakes are surrounded by 
quartzy fibres, perpendicular to their lateral surfaces, and conse- 
quently parallel to the plane of the vein, which seems to prove 
that their formation is posterior to that of the anthracite. M. 
Breithaupt enumerates all the reasons which induce him to 
consider these flakes as being really crystallized, and to refer the 
anthracite cr3rstals to the system of crystallization of the prism, 
or rhomboidal octahedron. 

13. On the probable Occurrence of the Diamond in Siberia, — 
It is expected that diamonds will be found in Siberia. A letter 
written by a travelling naturalist to the rector of the University 
of Dorpat, contains the following details : — The platiniferous 
sand of Nischni Toura bears a striking resemblance to that of 
Brazil, in which diamonds are commonly met with. According 
to the description given of it by M. Eschwege, this sand is 
principally composed of rolled fragments of hydrate of iron and 
jasper, and contains more platina than gold. The Nischni Toura 
sand is visibly formed of the same component parts ; and the 
presence of hydrate of iron in it is so much the more remarkable, 
that it is in a conglomerate of the same kind that the Brazilian 
diamonds occur, that these two minerals are not associated 
merely by accident, but are the debris of one and the same for- 
mation. The author of this letter explains the reason why he 
could not engage in the search for diamonds, in a place where 
he is convinced they will be found. He communicated his ob- 
servations to the director of Nischni Toura, who appeared dis- 
posed to commence operations. — ZeHschr'ift fur Mineralogu\ 
February^ 1827. 



GEOLOGY. 

14. Fogsil BtmeM in ike Cave cf Mirem(mt.-^M, BioDgiuai% 
ID July 18^ at a meeting of the French Academy of Sciences, 
gave an account of a letter whidi he had received from M. Jules 
Delanooe, dated Souffignac, near Mimnont, 15th July 1828. 
The author of the letter had discovered in the Cave of Mire- 
moot, in the Department of the Dordogne, fossil bones in gene^ 
ral resembling those which have been found in the caves ol Ger- 
many and England, and latterly in several of those c^ France. 
In the description of this cave, inserted in the Annates des 
Mines (t vii. p. 597, 1822), it was remarked that no fossil bone 
had been discovered in it ; but at that period Mr Buckland had 
not published his inquiries respecting the position which these 
organic remains commonly have in all the caves in which they 
have been successively discovered. M. Delanoue gives the fol- 
lowing statements with respect to this new example of the sur- 
prising constancy of this geological phenomenon :— -The cave, 
which is very large, is formed in a deposit which appears to be- 
long to the chalk, or to the formations intermediate between the 
chalk and the jura limestone. It is of much greater dimensions 
than the plan inserted in the Annales des Mines indicates. The 
galleries are so much the narrower the more they are branched, 
and are prolonged without any very remarkable contraction or 
dilatation, for 2000 yards or more. All the galleries end in a 
multitude of narrow and low ramifications, which may be com- 
pared to the springs and brooks that feed a river. It was in 
these parts that M. Delanoue found most of the bones. The 
floor is of red tenacious clay, containing fragments of flint and 
shells. Bones are not found either in the white mud, or in the 
earth, resulting from the crumbling of the walls, but in the red 
clay alone. The bones occur at all depths, as well as at the sur- 
face. In the latter case they are friable and broken. They arc 
chiefly teeth and bones, which M. Delanoue supposes to belong, 
to the Ursus bombifrons, whose fossil remains are found at Iser- 
lohn, and in other caves in Germany. M. Delanoue observes 
that the Miremont cave presents no stalactites. This circum 
stance, which had been already pointed out, is rather rare i 



servations have given occaaon to geologists to think that many 
islands and entire countries have owed their oin^n to the coral 
produced by these animalcules. I have seen some of these co- 
ral islauds covered with a pitiful vegetation, and I have no 
doubt that many of those of the Pacific Ocean have been form- 
ed in this manner. It appears to me, however, that too much 
importance has been attributed to this theory, on which M. 
Adelbert de Chamisso, an excellent observer, has thrown much 
light In the West Indies, for example, limestone rocks of ter- 
tiary formation, which contain petrified madrepores and tubi- 
pores, have been taken for recent works of coral animals, mere- 
ly because they occur in places where similar animals are still 
observed. But when we penetrate into the interior of the large 
Antilles, there occur mountains of primitive formation, which to 
a great height are surrounded by the same madrepore rocks. 
These rocks have, consequently, emerged from the chaos of an 
ancient world. Between the- tropics, on the shores of the 
Gulf of Mexico, the traveller runs the risk of confounding with 



tke in Ub first memoir. Ffuthful to bis first opnioo, he bow^ 
ever asserts, that these drops have nothing to do with his boo- 
malcules ; " but, io order to prove it to us," says M. Raspail, 
" in place of making the experiment upon the poU«i of the 
malvaces, be has recourse, all of a sudden, to the pollen of 
olber families, and finds, that, in these, the animalcules do aot 
dissolve in alcohol, but only lose their motion in it.'" As re^, 
wax, and esseotial cnl, do not, by any means, exist in the same 
propmtions in the pollm of difierent plants, m M. Raspail has 
proved in a former memoir, it is ncrt surprising that M. Brong- 
niart should not find, in the pollen of the gramJnea?, so great an 
abundance of re^nous drops as in the pollen of the malvacew ; 
or that be should see round bodies in it, which did not dissolve 
in alcohol. But it is obviously on the malvacen that the expe- 
riments in question ought to have been repeated. M. Brongniart^s 
mode of operating, also, is so inaccurate, that M. Raspail is 
compelled to doubt wheth» he employed his process in the 
manner whicb he points out. He says he poured alcc^ol on the 
animalcules in motion ; in other words, and by consequence, 
into the drop (rf water in which they were moving, and yet did 



and again descentting on the other, ta continue the aame motion 
without intennisKon. So loog as I kept the tube at the same 
temperature, the two currents never mingled ; and, during the 
whole continuance of the experiment, there existed a vi^blft line 
et demarcation between them. In a word, my glas&-tube was 
an exact representation of the tube of a chara, which is. In fact, 
DotluDg but a transparent tube dosed at both ends, lined with a 
layer of green matter, and in which there are distinguished an 
ascending and descending current." M. Raspail produced a 
ghtss-tube conttuning Bawiogs of wood, of which it was suffident 
to heat the base with the hand, to produce the phenomenon. 
The two currents were quickly established after a few oscilla- 
tions. Then followed, in the letter, the phy^cal explanation 
of the phenomenon. In reality, in the chara, it is not the heat 
that determines the twofohl motioD, but the aspiration and ex* 
inrauon of water operated by the tube, as M. Raspail has al- 
ready demonstrated. The phenomenon in question has also 
been produced by him in glass-tubes, by means of an artificial 
aspiration and expiraUon. — Le Globe, S6. JuiUet 18S8. 

19- Account of a new Species qf Pinut, a native ofCal^r- 



ei. On Ute FectmdcOion qf Ftowert^^VamKxlj the fecuedft. 
ticKt of Qoven, in wlncb the sexes ace separated, was ^nioBt 
vbolly aUributed to the wind. Eohlreuter and Spreogel have 
proved, with an astoniriiing sagadtj, that bees, viaps, and a 
fpreat nspiber of smaU willed ioEects, perfonn the pnncipal 
part in this operation. I say the principal part ; f(» to assart 
that the fecundation of the gemen absolut^y cannot take {dacs 
without the intervention <^ these little animds, does not aeem 
to me in txffllwmity with the genius oS nature, as Wildenow 
bsB-doiumBtrated at len^'f. But, on the other hand, it must 
be observed, that dichogamy, the coloured spote of the petals, 
vluch iodicate the vessds in which the honey is ctHUained, and 
ferandation by the contact <^ insects, are three circumstiuices 
ahnoBt iiuepwable. — Humboidl, Tabl. de h. Nat. t. L p. 78. - 
. 9&. Erica tHiaru, L. — This beautiful species of heath -mat 
addad Xo the British Flora a short time ago , by the Sev. Mr 

* SpedmeiiB of this substance were sent to us, from PersiA, b; Un Mso- 
nelll, lady of the phyiidan to the embassy in Peltna.— Edit. 
t Elements of Botany (iu Germaii), p. MS. 



In anotiier parcel, I found bivalves furnished with an umlnlical 
cord; the commencement of which proceeded from one of the 
notches formed by the commissure of the two valves." Lastly, 
when these bivalves were placed on the edges of their shell, it 
was easy to distinguish, on the umbo of each valve, an apex, 
turned inwards, nearly at a right angle, formed by a rib, m- 
nfilar to that which in this position surrounds each valve like 
a rim. But this apex was accompanied on each tdde by a mem- 
branous prolongation, which was attached to the edges of the 
valves. M.' Rasp^l mentioned the experiments which led him 
to conclude that the apex of the young shells observed by him 
is at that period fortped solely of phosphate of lime, and that 
there is scarcely any carbonate in it His new observations con- 
firm, 1^, What M. Jacobson has stud respecting the two um> 
bones, which that author, however, has not, in his opinion, de- 
scribed with accuracy ; and, Sij, The existence of the umbilical 
cord described by Kcelreuter. But these obser^'atlons invalidide 



vfter binfa. The roe^er was lesbMvd to perfect be^th' m a 
tnonth after parturition. Nothing particular had been remarked 
either by herself or by the midwife, with the exoepdon of an ex- 
traordinary tumefaction (^ the abdomen, blether with swel&ig 
«f the feet, violent headaches, deafness, and frequmt hcmor- 
ihagen by the mouth and nose, during the second mcmth of ges- 
tation. Neither her own nor her hustKind's family had ever pe- 
smted a dnrilor example. 

- S8. Population of En^nd.—Thb United Kiagdom of Bri- 
tmn and Ireland contaiiu 74 millicHiB of 'fteres, of which, at least, 
64 millkms of acres may be conudered capable <^ cuhivatioii. 
Half an acre^ with ordipwy cultivation, is sufficient to supply as ' 
individual with com, and one acre is sufficient to maintain a 
horse ; consequently, the United Kingdcnn contains land enough 
(or the sustenance of ISO millions c^pe^le, and 4>«Bi]lions of 
hones.'^Edmti'nda on PoliUcal Econemt/. 

SB. Method ^ Tattooing. — The men are tattooed very close- 
ly from the wtust to below- the knee, with different figures 
of animals, chEums, &c. I saw a womtui widi the vMie ^ one 
^hereyes toMooed. The proceaa is performed with « toog sted 
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Lisi ofPaierUs granted in Sccdlandjrom April 9S, to July 22. 

1828. 

Apr. 20. To William Mamshall of Fountain Groye, pariah of Hudders- 
field, county of York, shear-manufiicturer, for ^ improvements in 
machinery for cutting or shearing, cropping, and finisliing dotli, 
and other articles manufiu^ured from wool, or other raw mate- 
rials.** 
To Thomas Bkeideitbach of Binniiq;faam, county of Warwick, 
merchant, for ^ a macliiiie, or improved mode by use of machine- 
ry, for forging or manufacturing tubes or rodes, or for other pur- 
poses." 
To James Griffik of Whitley Moor Works, near Dudley, Wor- 
cestershire, scythe-mamifacturer, for ^ an improvement in the 
manu&cturing of scythe-backs, chaff-knife backs, and hay-knife 
backs." 
29. To JoHV James Watt of Stacy Street, Stepney, Middlesex, sur- 
geon, for ^ the application of a certain chemical agent, by which 
animal poison may be destroyed, and the disease consequent there- 
on be effectually prevented." 
To Charles Cabpevter Bom fas of the Inner Temple, Esq. for 
^ improvements in the propelling of locomotive carriages and ma- 
chines, and boats, and other vessels." 
May 1. To Thomas Hillman of Millwall, Poplar, Middlesex, mast-maker, 
for ^' certain improvements in the construction and fastening of 
made masts." 
To Jonathan Brownill of Sheffield, Yorkshire, cutler, for " an 
improved method of transferring vessels from a higher to a lower 
level, or from a lower to a higher level, on canals ; also for the 
more conveniently raising or lowering of weights, carriages, or 
goods on rail-roads, and for other purposes." 
6. To James Palmer of Globe-road, Mile-end, Middlesex, paper-ma- 
ker, for '^ improvements in the moulds, machinery, or apparatus 
for making paper." 
To Thomas Adams of Oldbury, county of Salop, manufacturer, for 
'' improvements on instruments, trusses, or apparatus for the re- 
lief or cure of hernia or rupture." 
To Francis Westby of Leicester, cutler, for " certain improved 
apparatus to be used for the whetting or sharpening the edges of 
the blades of knives, or other cutting instruments." 
To Samuel Brooking, Esq. of Plymouth, Devonshire, a rear-ad- 
miral in the royal navy, for " a certain turning or slipping fid, 
for securing and releasing the upper masts of sliips and vessels." 
To Matthew Fullwood jun. of Stratford, Essex, gentleman, for 
^' a cement, mastic, or composition, wliich he intends to denomi- 
nate German cement." 
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July 17. To BsirjAMiM Ridek of Bedcrots Street, Southwark, countjr of 
Surrejr, for ^^ improvements in the manufacture of liats.** 
To Joseph Jones of Amluch, Anglesea, North Wales, gentleman, 
for an ^' improvement in the process of smelting, or obtaining me. 
tallic copper from copper^re. 



LiH of Patents granted in Scotland Jirom June ^0. to August 5. 

1828. 

1838, 

June 80. To William BoD&sm of Norfolk Street, Strand, in the countj of 
Middlesex, Lieutenant in the Bojal Navj, for '* certain improve^ 
ments on anchors.*' 
To JoHK Davis of Leman Street, Groodman*s Fields, in the countj 
of Middlesex, 8ugar»refiner, for an invention communicated to 
him by a foreigner residing abroad, of ^ an improvement in boil- 
ing or evaporating solutions of sugar and other liquors.** 

July 11. To Thomas Stakope Hollokd of the dtj of London, Esquire, 
for ^' certain combinations of machinery for generating and com- 
municating power and motion applicable to the propelling fixed 
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